
f-r 


Surgery, Gynecology 
and Obstetrics 


An International Magazine 

Published Monthly 


EDITORIAL STAFF 

FOR AMERICA 
WitUAU J Mato M D 

E. Wtixt* AxDirwi, M D J Cuomct WarriK M D 

L. McAnTHtm M D E, C Doolcy M D Fudiejc A. Bulct M D 

J OcaiKiiL, MD C S. Bacom MD Cail Dicx, MD 

THo\tA» J WATtat, M D JoKW L. Potirt M D Willuw R. Ciriuxi M D 

FOR TllE BRITISH EMPIRE 
A. W MATO-RoEtow C V O D5c, FJtC-S 
Su BttuLnr MoYEfflAM CB M F Thouai W Eotw MD^FR-CS. 

Haeold J SnuB, M B FR-CJ{Edlo) Hieet Jclltit MJJ^FRCPJ 

Jaud Rutbeefoed MoEiEOE M FJ^C.S 


Feaheue H MAEm MJ)^ MEiugiDf Editor 
Allte B Kaeatel, M J!)>, A»oc1e1e Editor 


Volume XXV 
July to December, 1917 


PUBLISHED BT 

THE SURGICAL PUBLISHING COMPANY OF CHICAGO 
30 KORTH UJCHIQAN AVENUE, CHICAOO 



CornuoarT ■% 

THE SUHOICAL FUBUSHIKC COUt-AKS 
OF CHICAGO 


IFIJ 



CONTRIBUTORS TO VOLIIMR XXV 


Baiixv IIahm-d 


Frame Robert T 115 

S»9 538 

Munson E L 

714 

iBAcurr CnAUxn Jt 

7J5 

CrmN IL 2. 

*5* 

Mdrlim Jcrin R 

33* 

Bmcq, IliujEi L. 

69s 

Gocreot Emiu 

339 

Norris CnAR/M C. 

S3 

Ba^bo; Rooe*t b 

104 

GoooTrm T U 

703 

Novak, Eml 

55* 

Bmjousl, Dovauj C 

473 

Goroas W iluam C 

703 71* 

OcnsNER, A- J 

697 

Bamxtt Cuantuco U 

575 

GtA^'z3 UnJxucP 

3*5 

pAPTEKIimiER, ALVDI M 

*76 

BArrurtT >\niAtp 

40 J 

GlxmTtROl W AUACE F 

331 

Parker, Walter R_ 

7*4 

Beal, >.oika« H 

69) 

GUILLOT M 

S»7 

Parees Charles IL 

5*8 

Dquckci Mosa 

63 j 

ITAWorrn Elwood B 

558 

Pasman Rodolto E. 

477 

BtmiAM Ralto Boewte 

45fi 

IIatttiori* S R 

73 

Peterson Anders 

561 

BiMEtL, \\ ATJfE 

6 

FItrst Barton Cooke 

453 

Peterson Reuben 

391 

Blaol, Vojlat P 

730 

IIuiER, Harry L. 

6jo 

Pool, Eugene IL 

360 

Blue, Rupe*t 

705 

JaCEBOW OlEVAlIER 

434 

Potter, Caryl A- 

110 

Boudlett James, Jsl 

7«7 

Jaocron Holmes C 

346 

Prrwtisr H- j 

68s 

Beacutt E. G 

731 

Jaoouon Clara 

67s 

RABorowm M 

565 

BrAISTED ^tlLlAK c 

704, 7X3 

JOENTTOH GczJRORBEM 

101 

Reder, Francib 

6S0 

Beooth AiaotT Cosorrow *90 666 

JoHES Edward G 

6&9 

Reed Charles B 

3DI 333 

Brtam W K . 

*09 

Judo J R. 

JLJ 

Rtchardson C, W 

7*8 

Butler, Chart, ta T 

^3 

Kcri Nosmae 

5« 

RjTcaiE, Harry P 

48s 

Calowexl, Geoeoe T 

650 

Eaq E L 

54 

Russell, F I 

r*? 

Caloweli, Gut K . 


kURIANDCR, J J 

47* 

Sexuo Major G 

45 

Caeisom a J 

333 

LO W 0 

577 

SSORMAKXR, HaRXAX 

*17 

Cai»,\\ P 

3^7 

LcMOif CsarlesH. 

«3 

Sbute, Thomas P 

5** 

Cast Eucco: 

306 <3t 

Lewis ni3<RT F 

578 

SmOE CLorFfiB IL 

los 

Cqxut Thomas H. 

674 

Lewtsohm BjcnASD 

5»S 

Snow XViuiam F 

7*0 

Clasx Joes G 

U 7» 

Letta L. 

6ij 

St John Fotmrtx B 

77 

Clare, nxiAM Aethur 

463 

LocnrooD Ctiailw D 

188 

SuMMEW, John E. 

93 

Clet'eland Mather 

33 

^eb Lro 

300 

Swenson Carl G 

570 

Comett J Feake 

166 

.toRD Joim pRKirttlS 

433 

-Thcmtscm j el 

411 

CoTTAic, GriMEET Geottret 

195 

IjLoWER, XV n-LlAM E. 

533 

VauJe, DixTOR nn. 

6SS 

CcmoE F J 

557 

'LojcD Fm» D 


■VanHoox, Weller 

55* 57* 

CuLE, GEfiEnr. W 

TCM 

Ltmch, Robert Clyotl ^ 


Vincent Swale 

*94 

CuLBEWEOw Caret 

573 

MacCabty Wm. Carpwter iJ6ei 

VoEimiN Carl. 

*44 

CuiLEK Thomas S 

^34 376 

JlARlKt, DaTID 

373 

Ward Georoi Gray Jr. 

1*6 

Cutler, Eiiioxt C. 

6ti 

Martoi FrakxumC. 

338 

Winmn^ Thomas J 

147 3*0 

Daetorih William C 

ISO 

Mato, Charms H. 

7*3 

Wai;^ Charms R 

689 

BaMIEIS JUSElHOi 

pji 

Mayo XViluamJ 

616 

Wrds H. Gideon 

673 

DaVIB BtEOtf B 

i6s 

KIcCallum, Framob M 

105 

Wkreliub Aeel 

5*0 

Davh Johjt Staioe 

I 

McCord Carey Pratt 

35t> 

Wtuppik, Allen 0 

77 

Dxaver, John B 

371 

McWhoeteb/Oouier L. 

485 

"WniJAm J WinTRiDOR. 

*94 

Descle C. 

706 

Miller, C Jdt 

431 

XVrcaB MuvT 

101 

Dowifia ^fejxAM A. 

361 

More PaulP 

536 

Winslow Rardoinh 

4*8 

Durr JOHJi Ja. 

557 

Morixy W H 

3*4 

WODtAKT H. 

507 

Eastka* Joreth Rilub 

456 

Morton John J 

631 

VtOoiERT Georoi 

481 

EiEat C W W 

7s 

Mochzr, Hakrib Pcttoh 

173 

Youno James IL 

95 

Ercuoero Poro 

477 

MoYKtHAlf BeREXLXY 


Nount Carl C. 

40 

Fordice Eatmord D 

718 

583 393 

605 707 






SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 

VoLiniE XXV JULY 1917 Ntjmber i 


THE USE OF FREE GRAFTS OF WHOLE THICKNESS SKIN FOR THE 
RELIEF OF CONTRACTURES ‘ 

Bt JOHN STAIGE DA\1S, XI D FXC S Baltiuo»e 

T he contractures to be considered m All the methods of skin grafting ha\’e been 
this paper are those following burns tned The small thm grafts of Reverdm 
mjunes and mfections in which and the larger grafts of Olher Thiersch are not 
the sUn and often the subcutaneous os a rule cJTecti\e espeaslly on exposed posi 
tissue have been completely destroyed * tions such as the palmar surface of the hand 

Contractures have always been surgical both on account of the danger of recontracture 
bug bears and manv methods have been under the graft and also because of the m 
suggested {uad tned for their relief Multiple stabiUt> of the result Small deep grafts 
masions through the scar tissue followed by while more resistant, are also unsatisfactory 
the mjection and inunction of fibrolysin has for the relief of contractures On the other 
been ^vocated but my belief is that fibro- hand the graft of whole thickness skin 
rfysm has bttlc if anything to do with the furnishes a most satisfactory solution of the 
occasional good result problem and I thought it might be worth 

Plastic operations of \'ariou 3 kinds have while to bring the subject to your attention 
been tned with more or less success The use 

of pedunculated flaps is especially valuable tecttnique 

when a pad of fat is required m addition to Preparalion of the area U> receive tJie graft 
the whole thickness of the skin but this meth If possible the part should be thoroughly 
od should be used only in selected cases as massaged for some time before operation as 
It has its limitations In some instances m this way the surrounding tissues are made 
pedunculated flaps from adjacent tissue arc more movable the blood supply is improved 
almost impossible to get especially in tinger and better results are accomplished All of 
contractures and also when the contracture the scar tissue should be eiased if this ran 
IS m the midst of scar tissue It is usually be done with safety but m many instances 
easy to secure suffiaent tissue by using flaps the entire part is covered with scar and m 
from distant parts but the constramed posi these only the contracture should be entirely 
tion necessary m order to utihsc these flaps excised while the movable scar tissue bcyxind 
IS exceedmgly irksome to the patient, and should be utdiaed In contractures of the 
many are unwilling to endure the discomfort, hand I have found it best at this stage to 

N drtiiW «« »in u fa tkk report, Urt ptoto- apply a splint, previously prepared and 
Pfffai Vt fadwUd hki trr» u lde» oi tbr etra I hm 5 j i .. i_ i j tf jj j 

ct»dMd. Li taiokB tr) thiM oDtrvssre* fa Sterilized Inis splint should be padded With 

be 50 arranged that the fingers 

Krad baiar ib* Sootbera SorflcU O ju r o J m kml Awxfatfao. Wlibr Sulpfair SfirbtfV MrsUk. D«:aabar ij 9 ^ 
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I I K 

tc I C «t n. i >Uo« iitfl bum I> t H) 4 muQth Ikf xr ttoo 

Dot hm >t I er'toii Ul irmit n^i aa>( jirn ( t rv>4un 

fl ( xit I r>. I Jk n* bum I»>i ttnA oniothN IW kt o^rni m fwt 
nvnj f 1/ t m f i\ ho/trr and ■< (M/m K mi(i 4 bo/ th tix (tr ft 
njf rhi tirNt irra/t o* n^u f I (hi nH miikt 1 •h* f I 

N X ihi hok th Incv anil ufl f rrl iijtcf d [ulm 


can be held in the <ii‘siri‘il ie'jn’ttt )f ctlen k n 
either bj 1 Kip^ if tape r b\ ctittun pK\t 
tingcrb 

It I A the utm imf»* rtdnce (hat the nn 
Burlace on nhich the prJlt is ptu(.c«l Ik, per 
fectU dn It i < ften dilluult t eheik the 
ooxmg and m m mi in tamo m whuh (he 
blcetbng eann t Ik t (i^K 1 it i ad\ liable t 
wait for a da\ r liio Ixf ireappliing thegraft 
Ifthcgratti placed in an H^ingnound (hi 
chances are that a bl xl il t w-lll f rm U 
Death It and thi \nll oiten u K inter 
fcrc with It niw bli k 1 uipb If the grofi 
IS pbced on a dri urfoic it ha thetendencx 
to prevent furthir naing an I if unv blwllnc 


huuld ul^<quenll\ be-gin it is iisuallv 
I lalizt'd in a lumpamtivclv mall artm and 
un ev.u|K thr lugh the |>crt jrations in the 
graft jr lictHe-cn the titeho 
Whole ihiikno. graft ma\ al<i l>c »uc 
les fulK plj ctl n undi lurbed health) 
granulation which irc level with the skin 
eilgo rhe graft hould l>e placc/l close to 
the growing e Igc and 1 1 each ilhcr if more 
than >ni i unxi Whole thicknos grafts 
plaievl on dri granulation will adhere to 
them i1>m.!\ and no sutures mn\ lie ncces- 
sarv ( raft plaie<l on granulalnn at 
hrst jirojeit ab \c the «urr unding kin but 
latcru umi the pn jier levtl 



Tut 1 IlflJt J oot xilurco/ biKh d t fqlkiwif bum I>ur»tKiii cmis. 
Tb* paOeol unuU t lose ber o \Vhi xKTpjna ibc r\ bull rrv t 
up»UJd but the IkI ere h»ld spiri b\ sc ttesur on the f rebcxl ml hcets. 
fkfniT otier*L>on sIxmi ng tbi dcot 4 I sxiti oi tbe e\ lUl K It o/ bote 
ihjcUiess (rr»/tLi* ft to rrxmthk N t the Josurc u/ the n c8»K 

B ( ooCrutturef Jloultn bruaK k nd\.n bum 1) ritlno \ rs ; Shorn 
ulcer xml outhneo/><ar bidif resent flcoo o/thuinic j k'lult f hiJ th k 
rH*s)rrtfluv uJin v- rs Tbe faiKtlaa ol (be th ml b pert t 




DAMS TOOLE THICKNESS SKIN GRAFTS IN CONTRACTURES 
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FIr 3 Conlncture foUowini; bum Duration 4 / tral j (st left) Hefore 

operatkto. The Cnceri «re extended m roach a po>.dUe j Ele\en month after 
whole thkine^ KTAfUnp 4 Fl\-c j'eun aher ftraftinff The function of the hand i> 
perfect Note Ibe prait^ on the finfler thumb and palm 


Preparation of the skin from vhtch the 
graft IS taken Shn\c the part sclcctetl and 
wash with green soap and \\ater Rinse 
with stcnlc water Sponge with ether fol 
lowed b} alcohol Then nnsc aith normal 
salt solution and dr> r\nth a stenlc towel 
From this iwint preserve an absolulcU dr> 
technique until the graft is in place 
CitUtiig and placing the graft Mark out 
hghtl\ with a scalpel on the ikin an elongated 
ellipse bearing in mind that the edges of the 
wound caused b> remo\'Ql of the gr^t should 
be approximated with but little tension 
Rcmo\e the skin with the undcrljnng fat 
down to the fascia or aponeurosis co^■enng 
the muscle As soon as the scalpel has 
penetrated the subcutaneous fat the skin 
imraediatel) shrinks about two thirds of its 


onginal size tnuis\crsel\ and a little less in 
Its length and this shrinkage must be planned 
for 

\\ rap the graft in dr\ gauze until the nound 
from n hich it Is taken is sutured and dressed 
Then trim off ail the fat from the graft with 
curved sQssoTs PerfoTalc the graft in sev 
cral places to allow the escape of an\ blood 
or secretions which ma> collect Fit the 
graft into the defect either in one piece or 
in scieral pieces depending on the shape of 
the wound If one piece can be used it is 
advisable to secure it without tension bj four 
cardinal sutures preferabl) of horsehair 
In some instances a continuous horsehair 
suture IS used to fill in between the cardinal 
sutures and in others a few interrupted 
sutures The cardinal sutures should be 



Flc 4 CoolTmtluit foUmlni; » cniUi boin belTvwn bol lotlera Durallon 6 
roonlbv i (it Wt) Bcf ra opcratloo. Note the limit of c tcmkin jandj lucntj 
ooe months after vbolc thlcknc^tLlnarafting NotecoropJet eitemion and fledon 
Tbw ouiliDc of the jraft can be secD. N te iltjihUy irmshcDed aod plgroentfiled 
tin. The pattent, %bo is a pri t r has been able to wnrb at his trade wftho t 
hindraoce Ince dr^charRC from the hospital 
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Fif ^ Cofltm( IT Uure oi (tA-i <M fautd 

D ntkio 4 BwntfaN BW or ofrntion 

Tbc «tm o( (tewa dir ( ( « (m r inmit tm 

back ot hud (bekwi ud ) { iifwr rwtio T«k I 
}r«rkUtrr Kr«Jc Vui ihe M»<jf chf er^/t 

ud ibf t V iht huti The pjiWi 

ud bt been tUr i use hr* Ima sirk ^irniliun 

throuRb thf fuJl thiikncs jf ihe Rrafl but 
the fluturti, lKrtttci.n hjull lx upcrhcuill) 
placed and tJtould be a clox to the tnlju-s 
of the graft and surmunding hkin a. p«>vfblc 
(kcaidoiiolK mi utu^e^ at all art use<i nt> the 
graft adhere-' cltr'tl) to the dr\ w^iund but 
where no uturo. are uscrl it ; adn-jbJe to 
secure the graft bv mean ot rubbt rued mesh 
\ shgbt e\tn pros ure h uid lx ctirtctl cn 
the graft ti hold it lirmU against jt boa 
but too rauth pres urt hould be a\ui ki as 
jt jnter/tri-. WTib thi sjtaljl} rfthcgraJI 
The graft shjuld lx handled as htllc as 
pottible and the nccessar> hanJUng shoultf 
be most gentle of thex points setm 

tnvial but on them depends the success or 
failure of this txiK; of graft \ Thiersch 
graft maj be hondlctl mth much fess con 
slderntion and be succc»sfull> tran^lanted 
It i* often advised m tertlxioka to excise 


the soir tissue in one piece ancf o/ter cicmon 
to place It ad a pattern on the skin and cut the 
graft bj It but this u not entire!} practical 
os the majont} of scars arc irregular In out 
line, and furthermore the scar Itself shnnki 
after exasion and the graft oitcr cutting 
shrinks so little can be gamed bj this 
procedure I consider It essential that the 
nxiund from which the graft Is taken should 
be closed at once and not left open u would 
ncccssarfl) follow if an irrcguUr shaped 
piece of skin of an} con idcmblc sue were 
remover! It is advisable to have the site 
and hape of the defect In mind when cutting 
the graft but ft will be found that a piece of 
whole thickness skin after removal of the fat 
IS verv pfiabfe and can be casfl} fitted into 
irregular defects It u better to have (be 
graft too large than too mall and if the tie 
feet Is irregular the graft ma} after removal 
l>c cut Into the desired shape or divided 
and p/eced together It is of caurfc desir 
able (u tdl a defect with a single piece jf sUo 
Os theft are fewer resulting scars but this u 
often impossible. 

Drfistnp Silver foil dr> gauie moist 
salt gauie which r» kept wtt or rvhich u nl 
lowisi to Ur} out are all occelleat drcMing*. 
\n ihcr drosing T hich I have found useful 
I a flexible paralTtn mixture u*ed b\ Carrel 
/ ir on Jthcr purpose ^n\ of these ma\ be 
lucsl » iLh hUCCTv but none of them should be 
UbCil cicluMvti} as the dres ing should be 
chostd with regard to the kurroundings of the 
wound graftctl For instance it is more 
sail fotton to dre^ a graft used around the 
evt with moi t salt gauze which Is kept wet 
and iflcn changed as b\ thii means the 
btxrctionk from the c}-c ore controllcil and 
thin. I Icb danger of infeitton etc 

la chihlrm under lo }cars of age in add! 
tion t ) the sjilint in hand and arm contrac 
turck Ibrnlthatitisalwo} wjscloputupthe 
jurt in a plaster cast If there are no con 
Ira indfcalfona I do not dtaturb this cast for 
at least three weeks and at the end of this 
period it will be found that either the graft 
has taken or m ease of failure the process of 
healing has proceeded with the part m good 

cU\ uWr kMi 
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Hr. 6 I Rg. 6 J 


FIr. 6 Contracture foIlQwinf; burn, Duretkin 
moothi. / to ^ Cast and pKkoRraphs of hand before 



traMplanUtlon of fr« Rrafts of w^le tbichncss skill. 

position So m either case no time is lost. 
Another reason for keeping the cast on so long 
is that It IS almost impossible to keep the 
part m the original position after once remo\ 
ing the dressing This method of dressing 
children also insures immobilisation ^hlchis 
most Important 

Except in young children where plaster 
casts are indicated, it is well to keep the graft 
ed area under constant observation without 
disturbing the position of the part which 
should be kept Immobile until the blood 
supply IS assured, 

Auculheltc A general anasthetic IS usual 
ly necessary in order to remove the controc 
ture, and to prepare the wound for the graft 
Advantage is alwa)^ taken of this arucsthetic 
to cut the graft but whole thickness grafts 
ma> be casil> secured and succcssfullj trans 

f )lanted after nerve blocking or after out 
ining the area with a local anicsthetic 
Earl\ changes In whole thickness grafts 
there may be practically no maceration of the 
superficial layers while m some instances on 
the other hand only the conum may remain 
vnable Now and then on Isolated section 
of a graft will lose its vntabty through all its 
layers and a patch of granulation tissue will 
appear This area should be treated as 
any other granulating wound 



Fig. 6 j (above) Fig. 6 / and 6 (above) 

Fig 6 4 (below) Fig 6 7 (below) 

Note large •Ue of graft and that it Ii placed In the mkbt 
of acar ttMoe. Note the difference In ficxkm before and 
aher operation The Lttic finger cannot be perfectly 
flccH otherwise the patient can inakc a good fist and has a 
u^ul band 

WTicn the. superfinal layers are macerated 
and come awav either as a whole or m part 
and the cpithehzation of the remainmg 
conum IS sluggish it is desirable to scatter 
over these areas either epithelial scrapings 
or small superfiaal grafts including as far 
as possible only epithehura These grafts 
take readily and hasten the epithelixation 
The final result is exccllenL 

Subsequent changes The result desired 
m whole thickness grafting is clastiaty soft 
ness movnbiJity and normal color Krause 
says that all of these are obtamed in a third 
of full takes although the same technique is 
used m all In some instances a brown ir 
regular pigmentation may appear but this is 
no more frequent than m areas grafted ^ith 
thin grafts so need not be particularly con 
sidcrcd m cases of contracture where func 
tion 13 more important than appearance 
The graft may be cyTinotic for some time due 
to enlarged blood vessels later the surface 
of a graft may become irregularly shnveled 
These changes in no way impair the efficacy 
of the graft but must be borne in mind from 
the cosmetic standpoint and the possibility 
of thcsecomplications cxplamed to the patient 

Utslological changes The histological 
changes in the healing process of a whole 
thickness graft arc in general similar to 
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t 1^ (. aflt 1 Jkr* D« b IfK ) ni I 

tMQ nu>ft h ( -d I ri ( •< < 

* (>» 1 T \ ml » I n 

left) ( ttti t m if fuarl gx I i enti on 

s r pfx riKbi l b m rm^iilv' ii trr it oc bi* 
lefU ^ V il fht I b \ ml i, o 

i b Bx«itlY> M clins Iheiilul 
posfd i ifWtl numkiiirm blihj 

Krr Htl LT ihi harvt hj mm I rci m) )u 
}n y-<n I I m hj 1 I II r> mil I lb's 

ub tb Ihijifa f ita h h (b II i b mm mi 
oti i lb c n I ymi ( I I bl I Imji rfi 
nd m 1il th in rr rxl 4 . tta i ra i ul 

rr«iJi V II I 

thiTK. which Lii.c I la c in the Ijt-nlink I m 

()rdinar\ ck-on w un I I h n i in \u In 

tion / Ilf nn Ir ni fhi ur/j c u{x n whi h 
the pritt I I late I which /[\c-s ih Rrilt 
lirmK in n Thi lilinn Ijmt i m 

liltratcxi 1 )\ )tu jtes in I Iilmhli l md 

t-ascular pr ul sc n tH'},in t f rm in I 

{wnctratc the c num -a ihit in i ni|>.ira 
ti\clj h rt limt the ijritl i uppiml v\iih 
lilcjod ITiCM new tc^^scl hitt Intn Itm 

onstrated he tht inji'cti n mith x! in nh U 
thlcknui graft n the ihir I Ia\ \ inrh 
as the iTlhdat auhakthickncs gralt un a 
fre»h ft )un I will hlcfd when cut 1 hi\i 
obtained blmfing in 84 houi> fr m a nh Ic 
thicLness gru/t iilacetl n hcalthv un li turi>od 
granulation'^ ITit graft iLft.It iK-gin t tuLc 
an acti\ c part in the healing prcices nfur the 
third or f mrth da tbcix b^.ing marked pr i 


likriti n f ell int< ih umkrinng cruda 
tj m in I an ulgr m th of new qiilhcllal cells 
Ir ni Ih edges Ir m the luct f the sweat 
gLin I (n I tr m hair I ilhc/cs. 77 ie eiiilic 
ii Ul )I the gralt (legincralt^ an 1 I replaced 
f\ ntul\ I nnetl ti ui which j roljablj de 
mI |k It ka t in jiart Ir ni the pre exl tmg 
Icmint in thi gralt it ell a mil as from 
fh U/iUr mfh iuiL.hf ring kqxrti ucs. 
\ thin I ut r I i It] ►>* ti Ul I \ 1 1 j>s under 
wh k ihukiu gntt I nu i I I tat in two 

( ihrc wetk Tin 1 m ►>! im[»« rtant as 
It jr tint t a large \t nt luturc c ntrac 
lur in f in ur -s m v afnfitt 7 he star ti sue 
Ixi) nil III gralf nlinu-s t gr w for 
Mtiral ni nth 1 he 11 wl\ grattbl area 

mu I n t lx \| ft I t ft n 1 imtotion 
r (num I It 1 lilh ult t gniar I igain t 

(hi until the n r\i up;>K 1 it establi hed 
I I r th fir I t w Week ihi gratt 1 without 
sensati n Within I ur r li\ w xL scnfti 

ti n Ix-gin i 1 e n-st nil t tht Iran 

{lint 1 kin uhieh gun tactile -ftfi ibiLtv 
(ir ( thin jvim in I L t t mjRralun sense 
1 h nine iiIm rs uni ubl alh grow in In m 
th {xri{ h ri an 1 n t Ir m th ulKtratum 

ihi I ing h wn 1 ih 1 ri r ixti n al 

w i\ rixaining ftn-ftii n iir i It th gralt 

I (irgi th niril [x rti n mie in some 

I I ft fini iin I ft ft n itui t r a I ng tune 
liut u uallv the ftiisati n 1 tntir-)\ rest ml 
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f'LOgriU tud While nh auto- 

gralt ha\i imn Usi i in thi gr uj 1 ease's 
J It 1 (h It It will n t 1 Ul t 1 la t make 
i h rt n te. ne ruing ift an 1 ^ gralt 
llie ri I mu h iilliRn i I pini n a to 
till il\isahilil\ I utiluing isogratt and 
mm\ urget n in 1 1 that tnl\ lut grafts 
h ul I U iiseei (M e utm. jutogrilt are 
m ri likih I ueiml hut I lixl e nximed 
thit wli n it J n 1 jXK ibic t ulili/i auto- 
gratt that isi gralt an w 11 w nh tnnp 
an I that i r\ g xxi la ting riftull mi\ be 
setUR-d if the graft an bt iini. ] anJ irans 
[iLinted with tin j minr Itxhniqui 

llic Ul t> r imluri l wigralt ma\ be 
dijKndint on tht iniilanti ol bl xi pnnjps 
I the h 1st and d in ir and i ulisiojuint re 
jxirt will l)c marie in thu. p< int 

Manx uiexftsop haii Ix'en rcixirlixl f How 
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mg the use of zoo grafts from \ anous animals 
My own eipencnce is that these grafts lake 
readily and recenc their blcxxl supply ns 
promptly as ordinary grafts llicv also 
ha\’e the po^tr of stimulating epithelial 
growth from the edges ^hen placc<l on gran 
ulating wounds as do other grafts How 
e\er m e\en ease which has been under m\ 
obscr\"ition these grafts after doing well 
and often when the wound is entirch healed 
will suddenly with no apparent cause begin 
tomcltawa\ and will s<xm disappear 

Trausplaulalion of liatr htanu^ skin In 
those cases of contracture m which the c\e 
brow has been destroyed carefulU sha|>cd 
whole thickness grafts of ham skin from the 
pubis with a thin lay er of subcutaneous tissue 
may be succcssfulh transplanteil and will 
reUc\e the contracture and at the same time 
form an eyebrow In transplantation of 
skin from the pubis the direction of the hoir 
grorvth should be kept in mind Hair also 
grows on grafts taken from the thigh or from 
any other hairy region For this reason it is 
important to choose carcfulli the region from 
which the graft is taken, 

KfUARRS 

In spite of ^’anous best methcKls of 
healing wounds and cicn in the hands of 
careful surgeons contractures do sometimes 
occur and irfll always continue to occur 
Contractures are more likely to follow in 
those eases which heal b\ granulation be 
cause of the greater amount of conncctuc 
tissue formed m the slow healing process 
They are much less likely to occur m eases 
where the healing is properly assisted by skin 
graftmg or plastic operations 

Contractures arc caused by the formation 
and subsequent shrinkage of scar tissue which 
replaces the skin and subcutaneous tissue 
Contractures followang bums have been 
most frequent m my senes of cases and then 
following infection and injury in the order 
named I ha\e also had a few eases of 
congenital contractures of the fingers The 
majority of contractures ha\*c been on the 
flexor Bide In some cases of long standing 
there has been subluxation of joints which 
complicates the treatment- 


In eases where the destruction has been 
deep It ma\ be ncccssari to lengthen the 
tendons in order to obtain extension and in 
one or two cases showing subluxation ostc 
otomN has also been neccssnr\ 

\\ hen contracture of an cy clid is dealt w ith 
It IS seldom possible to rcmoie all the scar 
but as in other situations all tension can be 
rebel e<l It is advisable to marketlly ov-cr 
correct in rchcvmg these deformities as 
the subsequent shrinkage of the scar and 
WTinklmg and folding of the skm in this situa 
tion has to be taken into consideration 

The skm ma\ be taken from almost any 
situation where there is suffinent laxity of 
tissue to admit the suturing of the edges of 
the wound from which the graft is taken 
Grafts ma\ be cut the whole IcnglJi of the 
thigh and from as wide an area as can be 
sutured By using a boomerang shaped in 
cision a very long and wide area of skm may 
be secured from the abdominal and chest 
walls 

Often we find after Tcmox mg a whole thick 
ness graft that large veins which have not 
been cut are exposed It is better to exase 
these veins for if this is not done there is 
quite often after closure a thrombosis of the 
v-cln without infection but vnth subsequent 
pain and discomfort- 

A graft of whole thickness may be placed 
successfully m the midst of scar tissue and 
accomplish its purpose. The result m these 
cases being that the graft is more stable than 
the tissue which surrounds it and it also 
follows that the scar becomes more resistant 
05 the tension is reheved 

Gentle massage of the grafted area should 
be started several weeks after operation and 
the manipulation be gradualK increased until 
the graft moves freely with the surrounding 
Bkm 

Whole thickness grafts are used compara 
tivxjly infrequently for the relief of contrac 
turcs and manv surgeons have never used 
them prefemng to take a chance with the 
thin grafts 

The operative procedure m sccunng thick 
grafts IS undoubtedly much greater than m 
securmg thm grafts and occasionally the 
after-care is difficult and tedious but on 
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the other hand the heulinp /ullomnj; a sue 
cetoful nhole thictne-ii) graft i at stable and 
hrm and pliable na the original sVin 1 be 
Iie\T that the ultimate rcault \\nll more thon 
justif) the time taken aa well ab the <Hvx»m 
fort experienced be the patient 


( *)\e r l »\ 

Contractures causing complete or portial 
loss of function and accompanied b\ hideoui 
and crijipling (kf rmities mav be rdie\-cd b} 
the UM. of free graft f whole thiekness skin 
and the part rest reel to it former usefulness. 


PULMON hAT tMDOLISM— \ FRLOLhNT C\LSI Of- POSTOPER.A 

rn E siTtoK \i sHfx k 
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I T b imp<>bfblc to ri\iew the \ >lumes 
wnitcnconcvrningihc cliulog\ of urgical 
shock mthout adding another lume to 
references alreodt well knonm to sur 
gcons and practitioners gcncrafl\ A few 
references to the literature on fat imlx li m 
howcNcr are quite essential 
Warthin has recorded the etTccU n the 
heart and arculaUon uf injestkinb of oil into 
the heart diroclK Into the jugular \Tin and 
into a heart compensating for an aruiicialK 
produced \'aK'ular lesion The injection of 
oil directh into the nghi auricle of a dog 
causes a marked fJl in carotid pr&suri ami 
a marked nse in auricular and jugubr pm> 
sure Wirthin also states that repealed In 
jections cause large B\stolic jiulsations in the 
nght aundc stcad\ fall of arterial blo««<I 
pressure and gradual rise uf pressure m the 
jugular \Tin and right aundc fie doo not 
refer to the similant) Ixtwecn these i\pcn 
mental obsersutions and the clinical ubsena 
tions on the circulator) phenomena of surglcnl 
shock 

The fall in arterial pressure and the nse 
In venous pressure i predsch what nc know 
to be the case m instances of so-called urgical 
shock the patient hternlJ) bIr«J to death 
Into his own \-cirb 

Fischer has m^-cstigated the cnpdlnrs nr 
culntion of the lungs with special reference 
to fat embolism He notes that more than 
6o per cent of oil injected intras-enousK into 
a rabbit soon lodges m the lungs He also 
Prt'-«*d life** l>« ewiK «rf r»ll 


call aitemtion t )e\jH.nmcnl b) RcuUr who 
under hi directi n injfcti><i oil into the arch 
of the aorta TTis fat aKc was fouml in the 
lung While the itiierime-ntol technique 
nn admiUcilU crude m a rjuantitativc wav 
Reuter <lcTnonslratiHl that hj to per cent 
»f il injcctiil intraeemni 1\ coulil lx re 
ct \erol from thi lung an I 45 to per cent 
ol il injccle 1 int ) the arih if (he aorta aho 
came to rest in lung laj illane-i 
hisehcr iTplnin the retemUin of fat in 
the lung In the great diLiUbilits if lung 
rapiilanci the nlrscnet i its uc pres ort 
alx)Ut the \Tssil and the negative aheoLir 
prevure afxiut the capi/iam-s Uliea oil 
N mjccui intj the aorta he explains lU 
a cumulation in thi lungs b\ the fait that 
rabbit jrtrnal juts un. l ioo to i o milli 
meters mcrcurv pulmonar\ artina) prts.ure 
Q to n millimeter and eTijiillan pnn un h 
millimeter The jircwiure in the grcaler 
fartenal) circulation forces the oil through the 
caplllancs into the nnou nrcuit where pres 
sure fn the right vxntnelc b insufheient to 
force It through the lung ujidlancs He nd 
mitshi failure to iTjilain full\ tbcnsincbk xi 
pressure m the nght heart in jiulm nar) 
/at cmboJbm B\ inJlnting the lung alvcsb 
with ox)gcn to a prt> lire millimetert 

mercurv Fischer is unable to force jiulraonan 
fat cnilxili into the greater enrculjuon He 
concluilcs that a large p.irt if the lung cir 
dilation can be xxiuded without serlou i\ 
threatening life and that the importante eif 
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fat embolism in man ma) be o\*crcstimatc<l 
at all c^ ents fat embolism as a cause of death 
can plaj a rtlc onl> where the pulmonar\ m 
farction is act) extensive 

There arc other factors to be considered 
I ha\c ob5cr\ ed astounding amounts of fat 
in the renoNJ blood of persons wth broken 
bones and it is presumable that in lipncmla 
from an) cause the \ enous blood is nch m fat. 
This ob^rv'ation would be of lesser import 
ance had not Gauss demonstrated that ad 
dltion of lo pier cent of oh\e oil to blood 
increases its \Tscosit\ appronmatcl) three 
times or expressed in pierccntagcs the ad 
dltion of lo pier cent of oli\e oil to normal 
blood mcreases its \'isco5it) 200 pier cent * 
It being known that pulmonary fat embolism 
both in man and expieniiicntally in animals 
causes a decreased arterial pressure and 
increased ^ enous pressure c\en to fatal ter 
mmation it is reasonable to presume that a 
\ enous blood nch in fat would offer additional 
resistance to passage through caplllanes due 
to Its increased viscosity Certain!) it 
cannot be denied that in the lung capillaries 
where fat is accumulated as b) repieated in 
jections the vi3Cosit\ of the blood must be 
greatl\ mcreased 

During the piast eight months I have ob- 
served six instances of fatal piostopenitive 
fat embolism m the necrojM) service of the 
Ma)o Cbmc Three of these followed breast 
amputation one ventral henuotom) one, 
cramotom) for brain tumor and one, laminec 
tom) for spinal cord tumor 

I record the following three of these deaths 
because pKatmortem examination revealed 
no lesions other than fat embolism which 
could be interpreted as impiortant m the 
explanation of the mechanism of death 

Case i (167361 ) A hotel clerk 33 yean of 
age entered the iltyo Clinic on July 36 1916 In 

PROTOCOL or EXPERUICNT BY GAUSS 
tu uotnuD ro« on ctriK ermanr* ntnoTO mocta 
m CAnuAA tmiEt coxtuxt ruMvu o 70 tnumm 
mcui TO conJL rt T LMJn tum o* 4-5*0. 

Alooe FhuOBv* 
Stc o ok oB Sargath 

Wt U oa 

AmiielUd 45 M 

Hobu blood WMs 57 So 

nojMn blopj Ukhtlr thhUeri Thh i-ttrm t lol tlOO 4tg 


the servace o( Dr II S Plummer He complained 
that ever since bo>hood he had fullered the incon 
\enlcncc of a large umbilical hernia In 1913 he 
sought relief in an operation but after two monthf a 
hernia occurreil in the operation tear He stated 
that the hernia was gro^ng larger and graduallj 
becoming more painful and tender 

I cxaminalion rtrvxalcd a well muiclcd 

but \cr> obese man weighing 232 pounds mth a 
large postoperative ventnd hernia -ksidc from the 
hernia he presented no noteworlhj cbnical abnormal 
illes On three succciaive da>i the twenty four 
hour output of unne was normal and the spedmens 
while containing a trace of albumin contained no 
casts or celU fifteen minutes after subcutaneou* 
Injection of pbcnolsulphonephthaldn the d>c ai>- 
peared m the urine and m two houn the kjdne)i 
returned no cubic centimeters of urine there bang 
47 percent of phthaleln in thciample The average 
8>’BioUc blood pressure for three da>*Bwas 133 milli 
meters mercury and the diastolic 86 millJmeters 
The blood contained 7400 leucocjTcs and 80 per 
cent hxmoglobln The tcmjierature was alwnj-s 
normal 

On August r 1916 the operation wai performed 
b) Drs. Judd and Masson A long tmnrverse 
indfion was made acrou the abdomen the bernia! 
sac was freed from ill lurToandlng adhesions to the 
thick la>’er of subcutaneous fat and a moss of the 
CTcal omentum approiiinately 15 centimeters m 
diameter was removed. On account of a wide 
diastasis of the rectus muscles, the closure of the 
sac was made very difTicult and during this part of 
the operation the patient became quite cyanotic, 
sufliaenib so to cause the surgeons considerable 
alarm The closure was completed, however and 
the patient returned to his betb He improved dor 
Ing the next twelve hours after proctoclysis and 
h>TX>deTTnocl>els, The operation was done toward 
cv eiung At its dose the pulse was ol good quality 
and the rate was 118 per minute. Daring the 
course of the next da> the cyanoma persisted and 
was accompanied by considerable djapneea. Thu 
c>'anosu and dj'spncea partmlb subsKW by the end 
of the first twenty four hours and tie patient seemed 
to be on the way to recovery During the course of 
tie second day however, the temperature rose grad 
ually to 100 s F and late In tie evening the 
patient developed a mild delirium The delirium 

r '.w more Intense, and by tie morning of the second 
> was associated with tremor and wild halhidna 
tK>nx of sight and hearing The temperature grad 
ually rose to 105 F and with It the pulse rate in 
creiued to 140 per minute Death occurred within 
forty-eight hours of the operation During the 
second day the respiratory rate rose rapidJv breath 
Ing was attended with great effort and there were 
signs of consohdation of the lobes of the lungs 
posteriorly (Chart i) 

The patient had offered the history that he had 
been employed as a bartender and up to three 
months prevdous to his appearance for treatment 
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Plate Thu iUiistmtc* the tnlcro*copk dbtribntlon of f t In the luogi in the balance of death folkminf umbDlcal 
bemiotooi In rig tal is seen thin the ctn as well ai in the lung parenchyma The e tenshx eDrorgc m cnt 
of the long In a measure ciplajns the clinical dUgnoalt of lobar pneumonia l^DCounterstalned soJan HI prepara 
tions \50 
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Plitc 5 Additional cvideivrt of erteoiivc pulroonaiy Ut embolism lUuitnitcd In Fl*i to 4 FI*. 5 U » fat Inftrct 
in a coU of ainall bomd Fat in tbe lni*e -elni of thciplccn b Qluatratedin FI;; 6 All theae Qlastrmtioos are of lodan 
m preToialiom of iImuo mncrml al wcropay foliomng llabted bitaat ampytalion for cancer (Caw 3) 
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itcral (Litcmin&ted broQchopDCUinoma marked 
atnrrhal tracheobronchltij ilight hyperplaiia of 
he tracheobroocHal IjTQph nodet and of tke iplecn 
oarked ccdema of the brain marked postzoortem 
IvidiW of the entire dq<ndent portion of the body 
ind of the root of the neck and lobes of the can 
x>alesclng petechial hmmoiThages in the mncout 
Intng of the greater antrum of the stomach, the 
luodenum, the caecum and rectum marked cloudy 
weDing of the kidnej's and myocardium marked 
itty dianges In the liver and myocardium sll^t 
raricosity of the superficial veins of the legs. 

In the microscopic preparations stained ^dth sudan 
H fat emboli are found In the lungs brain, kidneys, 
iver heart muscle spleen adrenab and skin 
Photographs of some ol these mlcroicojdc prepora 
ions accompany this a^de. 

The purpose of this detailed descnptiou of 
Qccropsy observations and technique is not 
only to impress the fact that fat embolism is 
in some instances a fatal compheation m 
laparotomy, but also to outline a technique 
for the examination of dead bodies which will 
demonstrate puhnonarj fat embolism if it 
exists. I realize I am presammg that men 
who examme dead bodies do not know how to 
demonstrate fat embolism at the necropsy 
table. This of course is not fair to many 
pathologists yet the fact remains that fat 


Plated This ipapMcoDjr prcKQts a t^ctl cxperlmcDt 
drritned to artloauly prince fatal fat embolitm. A 
yooDC dog Tclghlng 7.4 klloi vaa placed onder ether 
aocstbeala. Apporatta ww arranged to almultaneouily 
record the carotid arterial proiitre and the pres 5 Ttre in 
the light amide. Twenty three mYnatci after ancctheaia 
was started, 7 cnblc centioeten of neutral olive oil was 
Inkcted Into the right femoral rein. One and two 
mlnates later addittoi^I (ractiaos of 5 caUc centimeters 
each were Injected. In Fig i the upper light line Is the 
record of Tcnous pressnre me heavy line arterial pr esame , 
the lower line, time in seconds and the next lines above 
■imial and hue Ilnei re sp e ctlv dy The intrarenoos 
hijeetkm of 7 cubic centimeten ol oD causes a slight but 
Immediate In arterial piexsure with ilmultaneous rise 
in venous. The injection of an idditkinal < cubic centl- 
meten accentuates these alteratloiia, while {ncreasiBg the 
total ofl Injected to 17 cubic centlmeteis causes iminraiale 
abrupt rue in venous pressure and fall in artcdaL After 
attempted recov er y foUerwing the third rise and fall of 
renoos and arterial pieiiu re icspecUrdy rapid exodos 
occurs. The cannolg were r eujo f cd from Ac carotid 
artery and right amide hmnediatdy on conduskn of the 
experiment to "vaVw certain the blood pressures recorded 
were not caused by dotting Figs, s to 9 Indimvc Dlos- 
trate the H lf wninartrm of fat throogbout the body* 
tndan m nreparatioiis of lung, kidney heart muscie, 
liver. medoUi, adrenal gland, pancreas oihI right-aoiide- 
dot In the order naroeil (Xyo) 

In any Intel me tati on of this experiment it is to be 
remembered the antmal received appraxiniatd) two 
fatal doses of oQ. 


embolism is rarclj suspected chiucall> or 
searched for anatomically unless perhaps m 
instances of persons dymg with broken bones 


Case 2 (170641 ) A married •ntimaii 41 yean 

of age. enter^ the the ilayo Clinic on August 26 
ipi6 in the service of Dr W A Plummer There 
were no details in her family personal or menstrual 
history bearing on her complaint of right upper 
abdominal cramp-like pain. She stated that smee 
the birth of her se\cn-> car-old child the bad suffered 
occasional attacks of this abdominal pain which 
neccsaltated the use of morphine. The spasms 
of pain were of sudden onset, usuallt lasting one- 
half to two hours and never followea by jaundice- 
In all she had suffered five attacks, the lost one 
occurring two weeks previous to tbix examination 
The pains were never associated with eating They 
alwa\*s radiated to the right shoulder blade She 
could not recall that she had had fever with these 
pains In addition she called attention to a nodule 
In the right breast which hsd been growing tmee 
spnng 

On phj-sical examination she was found to bo a 
rather stout btUe woman weighing 165 pounds 
Her general health was apparently ezeuenL A 
palpable nodolar and cysdc condition was present 
in both breasts and there was distinct tenderness 
over the gall bladder area. There were no ozllltiy 
enlargements. Examination of the urine revealed 
nothing abnormal. The blood conLalned 85 per 
cent nrmoriobdn and the systolic blood pressure 
was 130 milHmeters mercury disstoUc 78 mflli 
meters. Roentgenogrephic examination of the 
kldnM ureters and bladder did not reveal abnor 
malltus. A clinical diagnosis of bilateral fibro- 
cystic mastitis and cholelithiasis was made. 

On August 30th four days after admission 
Dr C H Mayo enucleated both breasts by the con 
servoUve Warren operation, preserving the skin and 
nipples Under the same ether anaesthesia be re- 
moved a thick walled gall bladder filled with stones 
The entire operation consumed but eighty minutes. 
Recovay from the anaathcUc was normsL \\lthm 
twent> four houri the pulse rate rose to 120 per 
minute and the temperature rose from 57 6® F to 
loi some dyipnccj^ and slight cyanosis aevdoped 
and the patient became stuporous, Ihmng the 
third day the cyanosis Increased and delinum fol 
lowed- Before death the temperature rose to 
103.4 and the pulse rate to 136 per minute The 
clinical cause of death was gh^ as surgical shock 
(Chart 2) 

Clinically this death resembled both surgical 
shock and fat emboUsm. The rapid, running, easily 
obliterated pulse resembled shock. The d>'spQcea, 
cyanosis, delirium, andfever resembled fat emhoDtm. 
Dy^ncca, cyanosis, and delirium, however are 
noted also in surgical shock. 

The necropsy was conducted four and one half 
hours postmortem in the manner outlined In the fiat 
case. 
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yl<i4/««ic d i R«ien(I) 0u<I« urgi JJv 
repaired and lriuji«<l wouisU liiferobiertl to racn 
bieaat tod b the right rntm otuael cloetM of 
both brcMti and the Kail LUdder mexier ( oheaJt) 
modmte bUaicnl Uuemlaated fti rnbolam fat 
droplcu In the Hood eipre*Kn| (t m fre»h uti of 
lung label fat d oplet* in the dalJ material in 
etO^ pleural cavity □ the tiu heed r a hin] 
aecretioos in the urin and m tie blood-iJ taof (he 
right auricle, dli*cmlnate<l petechial hxn»rrhniTi 
throughout the lining of the imall bonrl and n the 
Hning of the greater ontrutn of the ilomach pete 
chial tixinorrhagea in th maou* lining f th nclvii 
of the left ifdncy and in th via eral pleura of both 
Titn g t throughout the peritoneum genettiDv in 
the trachea and main bronchi and dltsemlnnied 
throughout the viiccnl pericardiuni and the ananle 
oi the I vet toarted fatty change* in the liver 
cotact deformity of the Uver and Udneyi alight 
bilateral hemohydrotborax alight amount ol fluid 
and clotted blood in the denenoent portions oi the 
pcritoMil caritv remarkabl incicaae In body heat 
moderate gas dutentwo of the small bowel muco' 
hwmotracheobronchltis marked engo gcraent of all 
the large vein* of the body and ol the chamber* trf 
the ri^t file of the heart marked general viiccro- 
ptoili atrophic strltc gravidarum of the akin of the 
abdomen and thigh*. 

Case 3 (17163 ) The last case report Is of a 

rioman 56 year* of age entering the iltyo C IlnJc on 


'Ncptemlwie oe Dtbeseri ceofDr Logan She 
cocn)kbJ ed f a tumor irum In the left breast «hkh 
had been preaent f r thw year* tecompanied I« 
(*o years by a a elhag in ih Mt adMo. He 
disor^r *as obiiooaly a ca inoma f the breast 
with anilary gkndula roeia tose* rhyiiral cr 
aiTuAntloD revealed do c nlra 1 di atlons to 
cratio ''he weighed :6o pounds ahiuh was her 
oomul we ght and there nu no e ■iden e oi distant 
metostasc* oi (he can cr 

OnVptcmbero, qi6 Dr Beckman rcrao ed the 
left breast and nlary glands by llalsted aiapuia 
tlo The operatioH consumed 75 minute*- The 
putleot ret ered from the ether aD«liellc very 
promptly ami her pulse » a ol good quality Very 
soon howevc the poise r»lt lacrtosed rapidly and 
the teroperatare fefl below normal In Sfate of 
vigor u stirauUti n and apptlcallan of eatenial 
beat the temperature ontlnocdsub ormaiawilhe 
pulse was -ery rapid, irrepilar and difficul to count 
Thcie was no e idence oi hiroorThage This r^ 
ditim endured for ten hours before death. The 
clinical cause of death was giico as surgical shock 
(Ch^ 3 ) . 

At ncrropiy the (oBowing uotewurthy gross k 
doni were obiervett 

A atomic d [nttii Lar« re’-enlly made st^ 
IpeaQy Incised, repaired, and drained a’oend of the 
Wt breast and aaflja, absence of the left breast ana 
the 1 ft avDlary lymph nodca slight surgve*! trauma 
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to the left tmllary \cin moderate bilateral disiem 
inated pulmonar> fat embolism moderate bilateral 
hypostatic hypcrxmia and (rdema of the lunga 
modijato bilateral hydrothorei petechial hicmor 
rhagd in the mesentery of the irnall boTicl and io 
the capsule of the spleen pinhead sired petechial 
hemorrhages In the skin moderate obesltj left 
apical fibrous adhesive plcuntls moderate general 
aiuemla marked engoremment of all the largo venous 
trunks of the body sbght chronic diffuse nephritis — 
slight secondary contraction of the kidnejs marked 
cloudy svrelling of the U\er and kidneji varicoied 
vdns of the lep 

In considering the two deaths following 
breast amputations clinically supposed to 
be due to surgical shock I would refer the 
reader to the masterly writings on fat cm 
bobsm published thirt> three years ago by 
Dr Roswell Paii. Dr Park writes os follows 

Case ii During the past mnter I ^ras present 
at an operation for me removal of a canceroufl breast 
from an extremely fleshy woman The operation 
was made by one wdl qualified to ondartake lu and 
passed off without anything uoususl tronspirins 
except perhaps, that u was somewhat prclonged. 
The dand was imbedded In adipose tisne and I 
noted both that venous oozing wu free and that the 
fatty tissue crumbled readOy under the sponge and 
even seemed to melt down The operation was 
begun about half post ten The lady never became 
completely consdous and died comotooe about five 
o dock, with nearly ev^ symptom that I have de- 
tailed above ^ 1 am well aware that In this case the 
trouble may be ascribed to the anesthetic and with 
some reason and yet oil things considered I hold 
that the case can be properly cUsicd u fatal from 
fat embolism Uniortunately aotopsy which 
might have cleared this all up was dem^ 

In concluding this article Dr Park said 

I Fat embolism In varying degrees of seventy 
Is not an uncommon complication of surgical ac 
adenta and opendons 

3 It may b* ta mild as Ic b* last tt[ki of in tis 
lerural umdtiien of shack or pakafs mart properly 
it « one faeter of a condition of prolong^ 

3 Our knowledge of the subject win be greatly 
increased when we appreciate the possibilities of Its 
occurrence and obseivc our cases more closely, 
watching for the appearance of fat In the urine, of 
slight dyipncrm etc 

4. wWn prostration and loss of blood have been 
great a moderate amount of embolic disturbance of 
this kind may serve to turn tho scales a^rut a 
patient who would have otherwise recovered. 

irnptmi rtH ii Ud vrrt Etdr palor* l ownr l o CT; cnamltr 
tn cimlj i mpoAixrj nlr dyi^ami nfSd, imtmlftr 

P«1h; tQbooTDul t Int, bot defimm ud cons. 
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Chart 3 PosloperaUcm temperature and pulse curves 
typical oTturgicaJ shock. 

5 By a proper understanding of this subject 
certain deaths may be eiplainea which otherwise 
seem inexplicable 

6 Treatment can only be symptomatic, but 
may accomplish something 

7 Autopsies should bt to conducted as to rettaJ 
this emdUton mhen present * 

Among more recent and noteworthy physio- 
logic investigations concerning the inJlucnce 
of >'asomotor mechanism m producing a 
condition of surgical shock the article by Dr 
Mann Is moat interesting Bj expenmenta 
tion on dogs he concludes 

The clinical slniB of shock which appear after 
section of tho abdomen end exposure of the viscera 
are due to a loss of drcolatory fluid. This loss of 
fluid b not dependent upon any primary impair 

iltsBo u« raioa. 
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rnent of the rocduILuj Ttiomotor center «id tokci 
pUc* 4t e point beyond the controi of the vaioowtor 
merhuiftm. Hie causes for this kos of iliifd are 
apparoitly the same es those which determine the 
a mum i l a ti on of fluid In any other irritated area 
and prodacD the sifns ol inilanunttlon- The 
nenroQi system proboWy plays no greater pert in 
the fonner case than In the latter The condition 
is made grave when the viscera are exposed becntise 
of the great vascniaiiiy of the tisanes InvdTcd. 

iltmn s conduaion that the conditions 
bringing about shod, are bej'ond control of 
the vasomotor mechanlsin is indeed grntif} 
ing 

Published with this artide there arc ad 
denda by Bloodgood which concern his crlt 
leal re\dcTT of a paper by Mann published a 
year previouilj Bloodgood s criticism Is 
of Monni statement that it is Impossible to 
reduce the anresthetued animal to a slate of 
shod, by an> degree of sensory stimulation 
providing all kraorriiagc is prevented and 
the abdomen not opened Bloodgood s 
criticism o os folion? 

In ray experieace with operatic nircer) ooder 
genersl ansstheiia la which lh« cocditloo of the 
patient his been most carefully recorded and the 
uood<pre*snie changes estimated during the entire 
opemson, I have observed extreme degrees of shock 
in operations other than on the abdomea even 
though there had been no hemorrhage for ex 
dorlng operation for old, badly united frac 
t nr a of the shaft of the femur In (beie cases the 
only factors which could have produced shock were 
the paialai stripping of the periosteum and the ex 
trene extension of ue limb. 


He later adds 

Among my records there Is an anxesthetk chart 
wHch portrays an extreiDe degree of shock apparent 
It dne to an overdose of ether only then a second 
eWrt recorded during a thoulder-glrdie arapntatkm 
in wUch there was pcacticaliT do hrmorrhage. The 
onhr etloiogica] factors for the shock were ether an- 
nuesia and traoma. 


The rcaoon for dting I orL b case u to 
express the opinion of a leading surgeon of a 
former time rmH to compare it with that of a 
leader In present-day surgery Had cases 
been traded about, PoA would have had every 
reason to consider Bloodgood s enso ns 
instances of fat embolism and on the other 
hand Park s case might well have been an 
Instance of surgical shock in Bloodgood a 
Judgment The real difference in Judgment 


however fa a fundamental one. TTie diagno- 
sis of fat embolism clmicalJy is based co 
observations of phenomena produced by 
distinct unmistakable lesions grossly demon- 
strable at neaopsy while the rUnlml diagno- 
sfa of shock fa based on observ’atlons of wigns 
and symptoms exactly duplicated In puhnon 
ary fat embolism, but so for as I am awire, 
not satisfactorily explained in the exsminatkia 
of dead bodies t/nfeij ktmcrrkate or ptlmmerj 
fat rmbcltitn ts found 

The instances of surgical shock ated by Dr 
Bloodgood can be classified with puhnonaiy 
fat embolism and withstand the test of most 
severe clinical criticism It » to be re- 
membered that operations on old ununJted 
fmetures and amputations generally are 
excaUng causes of fat embolism. 

Since this paper has been in progress Pox 
ter has publ^ed a note concerning fat em- 
bolism 05 Q cause of shocL Hfa third con- 
clusion reads Fat in the blood stream is 
known not to be injurious ftr je its jn/onota 
dTects ore the product of fat onbolom. 

This conclusion can be contested at least 
until we know that the m creased v’facoslty 
of lipcmic blood fa not a factor In the re- 
tention ol large amounts ol fat in lung capB- 
larics and In the venous circuit generally 
Porter docs not distinguish between pulmon- 
ary fat embolism and disseminated fit 
embolism. He offers no explanation of the 
mechanism of surgical shock os caused bv iat 
embolism. 

The exact mechanism of tic death, the 
mode of entrance of fat Into the blood stream 
the peculiarities of fat or metabolism, If 
there are any which render fat more cosily 
liquefied to enter the blood stream the rela 
tjve proportion of fat In the circalatlng 
artcnal end venous blood the viscosity of 
circulating Upoanic blood and the influence of 
ether onaathcsla on pulmonary fat embobsm 
are some of the more important problems to 
be undertaken to clarify our understanding of 
fh?< manner of death and to point the way to 
rational treatment 

However extensive and varied our In- 
veitigations may be, there are certain 
simple and trustworthy cllniml data wblch de- 
mand consideration The frequency of post 
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vcnoush with neutral oU\-c oil and the cflccU 
on drcnlatlon recorded These cTpcrimcnt* 
ha\e been conducted as Warthm conducted 
them and similar results hj\ l>ccn obtained 

It Is so obnousl) true that ail introduced 
into the %cnous drculutun causes, a marked 
rise in \cnous pressure an»l an asseRUled 
fall in arterial pressure that »ur attention 
should note turn to the niethani m these 
alterations. It is to be eipixti 1 that with 
fall in arterial pressure and hm. m \cn os 
pressure there i a marknl <letr«.jsf in |»cr 
fusion rate of the lunp hxjHrmi nt dc 
signed to measure the perfu h n rate in lungs 
Infarcted with fat are n )w in progr'^s 

C0htLVSlO\‘i 

1 Deaths clinically supposed to be due to 
surgical shock arc due m so tar os this ex 
pericnce goes to pulmonary fat embolism and 
Its attendant blo^ pressure phenomena 

2 Pulmonary fat embolism causes a lower 
ing of arterial blood pressure and an cleva 
tion of ^enous blood pressure which ma) be 
sufTident lu cause death 


3 Infusions (intra\cnous) are contra uidi- 
cated Iiccause of the increased pressure co 
the nght heart. 

4 Bj simple methods pulmonary fit 
emboli m i cqsil> demonstrated nt necrqjsr 
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OBSERVATIONS ON THL RELATION OI \CIDOSIS TO ANrESTHESU 

Dt OlA A CALDWl LL, M D o MATIILR t IJ \ I LV.\D M D N w Y k 


I N January 1916 nath cunicnt an 1 aid of 
the Surgical Department vvt UDdcrltxik 
the in\csitigation of the question ol add 
osis in Its relation to the \anous anms 
thetics in use at the freabvtcnan II »iMlaJ 
It was our purpose to determine the tiegret jf 
aadosis indua-d In tl^c vnnous surgieal pro- 
cesses what was the dilTcrcnce it an> lx. 
tween the \anous omcsthctics inthisre^pe'Ct 
and what sNTnptoms if an\ might Itc altrib 
Uted to aadosis To that cndwehaxcmadc 
observations on the blood if aljout 1 o 
patients together mth their acetone and 
diacehc aad c-Tcrctlon dunng the period of 
preparation, operation and recovery 

g mnrA PV OF THE CURRENT LnXRATUJlE 
Extensive work has been done of late In 
connection with the question of addosis In 


general and thi ha licen clearl> sumraanied 
by SillJnun ol the Rockcl -Her Institute from 
wbomwe<iu te the I How ing abstract 

By a do*i* » mcini a deertaied alkaline roerve 
of the Uood rather lha an creased addll> \n 
occumulitlon of aadi »afridctit to ante an tew 
reaction In tho blood and tisroes l» Incompatlbic 
with life The alLalinlty ( tho blood I* nudnUioed 
chlefl) In the amount of bfearbonato whl h it coo- 
talas This Amount ran) be estimated lodlrectlyi 
terms of the alveolar cubo dionJe tension of the 
air In the lu gs direct!) by the po»er of the blood 
to combine with carbon diod le 

If adds accumulate In tbe blood and tissues 
■nlhcfent to nentmliie a portion t the bfearbon^e 

there present they reduce the alkaline reserve of tbe 

blood and tiu ct below normal WTien this occu^ 
Ills accompanied hr\ adiminutlonln tbepoaaof tw 
blood plasoia to comHne with carbon diodd^ 
and cooseqnenth causes ajparalJel dlmJ utte m t he 
alveolar carbon dioddc This condition Is know n as 
addosla, altbou|h on add reaction of tbe blood nerer 
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occurs unleM in Addosis therefore, maj 

be termed as a lessened bicarbonate resene in the 
blood and tissues. It ma\ be caused either b> an 
overproduction of add bo<Ile* in metabolism or by 
a lessened excretion of these substances. 

The need of a method to determine the amount 
of aad bodies in the medium where the accumula 
tion takes place is ob\ious That medium Is the 
blood Tests of the urine arc valuable onlj for the 
cicrctorj phase of aadosis, The^ ma> be mis- 
leading {n that thej give no index of the accumula 
tion of these substances m the blood due to over 
production or fault) elimination 

ifetkods of delcrmtnini acidosts LntU recenll) 
unnan tests alone have been used as indicts of 
addosis These tests ha\e indudcd quabtaiixe 
determinations for acetone and diacetic add quan 
titati\e determinations of the acetone bodies of 
amomma and of total addiU So long as excretion 
keeps pace with add formation tests of this nature 
are latlsfactorj but when the excretion of aad sub- 
stances 15 imperfect, as ma) occur In diabetes the 
elimination cannot teep pace with the production. 
Therefore unnary tests may not reveal the degree of 
aadosis present 

DETERUnnNG HIE ALKAbnaT\ OF BLOOD 

There are m use at present a number of 
direct and indirect methods for the detcrmi 
nation of the alLalmit) of the blood \ a 
nous forms of apparatus ha\ c been de\'iscd for 
the detemnaation of the carbon dioxide 
tension of the ai\eolar air of the lungs a 
fa\orcd simple one being the rredenka apjw 
ratUb Others ha) e used methods in which the 
titratable alkalmltj of the blood l*; deter 
mined b) color inicators and b) h\drogen 
ionization but they are all open to man> ob- 
jections and the errors due to personal factors 
arc large Former methods for the determi 
nation of the carbon dioxide tension of the 
blood were tedious and cumbersome but the 
apparatus which has recentl) been de\ised b\ 
Van Sl^dte of thcRockefcller Institute has been 
found to be a )er> exact simple and direct 
wa> b) the laborator) and metabolism work 
ers at the Prc3b>'tenan Hospital and oc 
cordmgl) has been chosen b) us for making 
these obsenations In dcahng with oniesthet 
ICS the question of the methods to be used 
was hmited to obscDTitions on the blood and 
unne because it is not feasible to obtain al 
sTolar oir without the co-operation of the 
patient 

Technique The technique used here has 
been essentiallj that of Van SljLe as recently 


reported m the proceedings of the Soact> of 
Expenmcntal "Medicme and biolog} 

Ten to 15 cubic centimeters of blood were 
taken bj \cn0u3 puncture at the times indi 
cated The blood was recu\ed m a centnfuge 
tube containing sufTiaent calaum oxalate to 
pn,\ent clotting and the tube corked and the 
blood centnfugated Tlirec to 4 cubic ccnti 
meters of the plasma were pipetted into a 250 
cubic centimeter separator) funnel and 
saturated to capaatj with aheolar carbon 
dioxide One cubic centimeter of this plasma 
was then pipetted into the container of the 
\an Sljle apparatus and the \olumctnc 
readings of the carbon dioxide obtained from 
the plasma were made A second rcadmg was 
made on each specimen of blood for control 
These readings were corrected for tempera 
turc and barometric pressure and translated 
into terms of al\Tolar carbon dioxide tension 
according to the tables prepared by Van Slyke 
in his earher work* 

Symptoms of aetdosts tn relation to carbon 
dioxide tension Obsen*aUons on normal 
indmduals under normal conditions show 
that b\ far most of them have a carbon diox 
idt tension above 40 miihmeters a few 
however with no unusual »>Tnptoras maj 
ha\ c a carbon dioxide tension between 40 and 
35 miUimetcrs Hence the lower hunt of 
normal is usuollv placed at 35 millimeters 

The respirator) center is stimulated by a 
decreased alkahne reserve or increased H ion 
concentration of the blood The point at 
which the response to this stimulus becomes 
perceptible is vonable m vanous mdivaduals, 
Manv patients however have been observed 
with readings between 35 and 30 millimeters 
without perceptible symptoms that might be 
regarded as caused by decreased alkaline 
reserve probably because such patients have 
a larger reserve lung capaaty which enables 
them to compensate with less apparent effort. 

From obsenations on diabetic and ne 
phntic patients m the medical wards of the 
Presbyterian Hospital os well os from pre 

1* tU* pipn tht ii tW Cartm <bodSa UmM In 

mfiOsietjn ( iMiLuiy al tW urcolax tir ud r« «i>pio]r«d btoaM 
•ddoHiiB beU oadM'aood in tbl^« tefiss br n>o< dJucuna. T coe- 
mt tben Into fifmjM icmocsaeif tlx ol blarbocxU emrbo 

djOlVlt tn th4 bued plruma (tlM toWcDleor Ueb I* btUf tmplorcd 
tn V«s Slyb* » Um eu fifom mnMMlxi Ox cubex nxccU* 

tasitoD tn inillhnam ol atronij tkmld b* Bildpljad br tb« cm 
*MBt .45* 
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V10U5 obstmitiona on aadosfs by observers 
using other methods the earliest clinfcaJ signs 
of oadoais are \Tieuc irritability mental 
torpor or lessened ph>'sjcal alertness Such 
symptoms have be® observed with readings 
between 35 and 30 millimeters. The roost 
characteristic early B)mptom is hyperpnoai, 
OT dy'spncca of the Kwssnuuil t^pe a-h/ch has 
been observed with readmgs between 30 milh 
metcri and 25 millimeters Drowsiness 
headache, voimting acetone odor to the 
breath the more marked symptoms of the 
onset of coma, have been ob5cr\cd with read 
toga from 25 to 20 millimeters. Coses with 
readings below 20 millimeters arc usually 10 
coma, but not necessarily 10 as Is shown 
by one case ated here and anotherseen inthc 
medical wards. 

It has been observed also that a patient 
maj hove a real addosis os mdicatcd b> read- 
ings o/frani« 30 to 25 ffiilhmeten, wiiijout itry 
apparent hyperpnora pronded he be main 
talnlng that level from da> to day or grad 
ually raising it but if the alkaline reserve be 
duninishingfroffi da> to da> the b)*perpnctab 
neaxiy always apparent 

ITiere are a great many faaors concerned 
to the production of the milder degrees if 
addotii and many of these have been deter 
mined bj previous workers using vanous 
methods (ij It is wdl known that fasting 
alone results m a diminution in the alkaline 
rtservT and causes the oppeanmcc of acetone 
bodies in the unne Cut it has been found 
that while there is 0 diminution durtot the 
first few daj'S of fasting it is graduall> com 
pensated for In the normal individual during 
the next few days of contmued fasting and 
will persist at practically normal for several 
more daj'S of fasting 

Dianhcca and prolonged fasting (2) have 
found to produce more or less diminution 
of the aDcaltoe reserve particularly in children 
where at times symptoms of the more severe 
grade of addosis have been observed oisodat 
ed with marked changes in the blood nrine 
and alveolar air Slight changes have been 
observed aiso after intense purgation. 

Except for the work of Cnle, there ha\ e been 
few if any reporta on the addosis of anirsthe 
■la, to wiuch observations other than those on 


the unne were used as criteria of the eddesa 
(4ands) In connection with aiucsthesli (4) 
Cnle has found that both ether and mtrota 
oxide produce immediate increase to the hy 
drogen ion concentration of the blood La, 
increased addlty m the blood during omesthe 
sin and that this aadily Is neulraUzcd in an 
anuaal In 30 mmutes after recovery He 
found also that fasting before and after the 
anaathetic is an important factor to that it 
checks tht aad neulralixiDg power of the 
liver He believes the administration of 
roorpihinc before operation to be beneficial 
because less of the omesthetfe is required 
h®cc the degree of addosis is lessen^ (the 
morphine itself not oilecttog the oddity of the 
blood) He discourages Its use after opera 
tion however because it prolongs the penod 
of Dcuiraliiallon, and m large doses preveoti 
ncutrailzation- Hence he aaya, it would 
appear that morphine coatrols the mechaaiszn 
gov'erulog alkaiintoation or neutralication of 
the b!o<xI Operative trauma should be 
miaimued because it matcnally eflecti the 
oikaUnil) and fear worrj and anxiety like 
vnse have ^omc influence but this can be 
checked b> using bromides before operation 

In our work it was deemed advisable to 
obtain a normal reailing on pati®ts 12 to 24 
hours before operation while the} were still 
on regular diet and before catharsis had been 
given. In the earlier part of the work normal 
tj'pes were chosen to the tcdusion of those 
complicalcd with infection new growths, 
chronic renal or audiac disease 

Id Older to determine the immediate cflccts 
of the aniEsthcsIa and operation readings were 
made on blood drawn Immediatel} before the 
amcsthetic was begun and this compared with 
readings on a speamcn taken Immediately at 
the ®d of the operation In a few case s, 
specimens were taken at short toterv’als 
during the operation readings made, and ■ 
curve plotted for the diminishing olkaltoc 
reserve 

The period of recovery was studied by 
taking blood from the same patients 24 hours 
after operation and in many cases, several 
days later when the temperature was normal 
and the pwitienthad been taking soft or regular 
diet. 
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TABLE I — A COUPAIOSON OF CARBON DIOXIDE EZADINO IN THE VARIOUS AN^THETICS 
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Tests for acetone and diacetic aad were 
made on spcamens of urine obtained on the 
morning of operation and again on the hrst 
speamen voided after operation. The results 
of these tests together with thar relation to 
the carbon dioxide tension, are reported m the 
latter part of this article 
One hundred and twenty three cases have 
been thus followed and thc> have been group- 
ed in the following senes according to the 
an s athetic given, and whether or not any treat 
ment for aadosis was used In connection with 
them 

. . . NobiW 

AnasuMdc f.M 

I Gas and ether by the Bennett apparatus 4s 


s Gtsandoxy^n x4 

3 Ether open drop method 13 

4. Load anesthesia j 

5 Chloroform i* 

6 Treated cases, varfons anaatheda 15 

7 Unpotrped cases ao 


In connection with the laboratory observa 
tions careful notes were made regarding each 
patient as to the condition before, during and 
after the an {esthetic, the length of the anies- 
thetlc, character of the operation and mode 
of the recovery as to nausea vomiting headache 
delayed consdousness postoperative compU 
cations and unusual symptoms The forms 
of treatment have vanM and m all cases have 
been controlled by readings before and after 


the admunstratlon to determine the effect on 
the alLalme reserve of the blood. Sodium 
bicarbonate was administered in doses of from 
30 to 40 grams by mouth dunng the ts hours 
prior to operation, or in the form of 4 per cent 
solution m normal saline Intravenously 
during and after the an^thetic, and has been 
combined with glucose and soda bromide by 
rectum after operation. 

Features of the average curve W^ith rare ex 
ccptions cases receiving no sodium bicarbon 
ate before their operation showed a lower 
carbon dioxide tension in the specimen taken 
immediately before the anaatheaia, as com 
pared with the specimen taken the day 
before. This undoubtedly is due in part to 
their fasting state, dinner the evening before 
and breakfast on the morning of operation 
having been omitted and in part po^bly to 
the preparatory catharsis How great a 
part nervous factors play it is difficult to 
state. 

With but three exceptions all observations 
showed that the carbon dionde tension is 
further diminished dunng the aniesthctic and 
operation, varying but slightly m degree with 
the type of the patient, length and type of 
anicsthctic used and the character of the 
operation. 

Despite the fact that the patient s fasting 
was amtinued and that he usually vomited 
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dun Sbo«,u)f eodiar* '■ 4 boun 

bdore orenUoa, imsxdiaiU before o(wt«(>us iffine 
dJjidj after operaOoa aad 4 hours after ormat <A, 10 j 
caMiaf tber-openKrin 


I hart ''boaujs readxDjf* lalcn t rarioca infmal* 
donof {%4mn U acstbetie. n« and ether Beaoett 
antar its (>r*ntloc npnpobKC>«aate(nf foeretsjjral 
<m eMiaJcahijii> 


moderate!) tLc alLalme roerve l)e^ai) to 
increase ^itbm on hour after the operatnn 
aod readings of speamens obtained 24 h mr 
after the oper-iUon wen- pracUcalK th». 
as those taken immediatd) before the tpera 
tjoo. B) the Second day after the |»cfati )n 
readings were pracUcaJlv the aomc as 24 hours 
before the operation, and if not were found to 
be normal or jlightlj above wnthin a «fa\ or 
two after the patient was p\ en a dveL 

From the reading obtained on each patient 
a graphic chart has l>ecn eonstructed similar 
to the accompanying ones n which readings, 
have been charted m relation t> the time at 
which they were taken 1 e the nurmaJ rend 
mg ^ hours before opcmtioa is placed m the 
first column to the right of the scale which 
reads up and down the reading immediatelj 
before the nnicathctic m the nert column to 
the right, and any* reading taken dunng the 
aniesthetic, at Its proper point the figures at 
the top of the chart indicating five nunutc 
periods for a space of one hoar The wider 
columns at the nght on the same scale, allow 
for readings on the first two days of the post 
operadvo course. 


I or these charts a summary bos been made 
in eaih «cno together with the dlnical rates 
on I the av rages art given m the tables which 
full a 

The es->cntjal facb brought oat b) these 
charts 143 and 4 and Table I are 

1 Thai the sv-rTmee oormal read g u bct»«o 
40 an 111 mlibincim C4rbob dioxide 

2 That ifaert ii a dim out 00 fa atLsIiuity of 
from <114 in the 4 boTira pnor I operahoo, 
probnhlvduc to futing plui purjc Uoo 

I That there 11 farther limi uUoo of from j-5 
to s J lunnx ofsthmas f 44 to minute*. 

4 ntat the limimihed aJkaJin reserve i» com 
penaatcti f larjrelv In the tir»t 4 hemn the ow 
ction. tbe rise bdnf lo 6 5 mflJimetcn carbon 
dloride (chJ reform being lomewhtt kr^er 
tb n the other average*) 

5 Thai operailons under local u weQ »* thote 
under gener I tnieitlieiia *bow a dfmfnatioo in 
oUuiUqs rcaerv e. 

6 That there I* b t nefliffble cEdcrcnce between 
the vaiion* type* of anaatheii* a* to the degree of 
diminution but after chloroform there b »ome delay 
in the mum to connaJ 

7 That a larger percentage of gai and 

cues have no n*u»ca and vomiting than folkrw* 
otbcrgeoeral njwthetlc* although that teric* aberwj 
n intcof dimi utlon equal to that of the fu and 
ether tcriei. 


N 
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Chut 3 Chart thowlag of readunp taken 14 

boon before opendoa, Immediatel/ before imrnedlatel/ 
after tad *4 hours titer operatloo (a cooDection with (t) 
gu tod ether { ) ether opM (j) gaatod oty^ (4) local 
tiuBtheiia tad (3) chlorofonzL 

8 That bv the adnuoutratlon of sodium bicar 
bonate by mouth the rvormal alkaline reserve may 
be to increased that the usual dlminutioo id the 
J4 hours preceding operation tnay be obviated and 
Instead 01 a lower reading a higncr reading will be 
obtained immediately before operation Further 
more it reducea the rate of diroinution during the 
arucathctic by half but docs not occesaarilj preclude 
II In such cases however the poatoperalivc 
compensation or increase in the alkaline reserve 
is repla ed b) e slight diminution 1 c. a return to 
about the normal level of 24 hours before operation 
prior to the administration of sodium bicarbonate. 

0 That the postoperative course os to the re- 
covery nausea vomiting, and headache is not 
appr^ablv affected by the treatment which has 
completely compensated for the diminished alLollne 
reserve that usually occurs in the 34 hours occupied 
by the preparation and opienition 

10 ^at the diminution in the alkaline reserve 
below the average normal docs not reach the point 
at which the earliest clinical symptoms are observed 
to begin 

Further facts gleaned from the s ummar y in re 
lation to — 

1 Injectiem ajtd pctU>ptraliv 4 pntamoniat (yin 
fectlons and 3 pneumonias) There were no con 
stant variations from the usual results obtained 

2 Peritcniiis itiuraJ There were two enses on 
which no readings were obtained before operation 
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Chart 4. The reversed curve obtaloed from average 
readiogs on 7 cases which bad received sodium bnairbooate 
so to 40 gnins, io the 44 hours before operation. The 
averan resdian in the ether-opeo series are charted in 
dotted lines to show the contrast 


hnt TTifh i^dinpifk^fmfnftHlat^JyftftiirftpeTatlQn 

One case dted the fint day after op^Uon of lepaia 
TTie reading after operation was 38 6 and on the 
following day shortly before death was 44 8 miUl 
meters 

The second case of peritonitis lorvived with the 
osuol long convalescence accompanied by the dc 
vdopment of a subsequent pelvic abscM The 
anicstheilc was poorly taken. The reading at the 
end of the operation was 36 05 miOimeteTS and 24 
hours later was 38 6 48 hours later was 44 i, and va 
ried thereafter between 43 and 43 7 millimeters 
while the patient was gi^ually overcoming the 
infection, ond was 43 5 milUmetcrs after the wound 
had entirely closed and convalescence established 
In other words the return to normal was not im 
peded m these cases by even so eitcnsive an infec 
tion os general pentonltis. 

3 Carcinoma Readings 34 hours before oper 
ation on 3 cases of cardnoma have not varied from 
normal, being above 40 mllllmcten and showed no 
unuaual curve in relation to the omesthetJe opera 
tIon and recovery 

4 - Operaiiv* trauwui The comparisons are diffi 
cult oidng to the variations In the length of the 
anesthetics A rough unltofcomparisonisobtoined 
by dividing the average length of the amcsthesla 
stated m pcoods of ten minutes, into the difference 
between readings obtained immediately before 
operation and immediately after operation With 
tms unit of companion 13 laparotomies have been 
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coatruted with ii extra-wbdomlnal operation 
(henri** bdnf Indadod in the latter) 

The ehdominal cam ahow a rate of dJmlnltblQg 
aJkahglty of mflUmetera carbon dioxide per lo 
mlnutet, while the ertn'abdomiiial cates show a 
rate of 0.76 miUimeten per 10 minutes. 

5PECLU. CASES 

The senes of treated cases includes three 
diabebes, tm> of which wen moderately 
severe, showing marked traces of add bodies 
m the nnne with large quantities of glucose, 
and a third who was c\identlv suffering from 
marked oodosls i e, was very hyperpnodcand 
drowsy bad a sweetish breath and had a 
large carbunde 

CaixA. RJ|ht direct Lnj^aal bemla and doublo 
hydrocele, TrtaJm^HL Farted for three dajra. 
then the orine became ingar free and remolnetl 
rufor free on itandard itnct diet for one day before 
operation. Operation wat done on the fifth day 
the pwitient having at the time no ^acote in the 
orlne, bat faint tiacea of acetone ana diacedc add. 
The aojBSthedc Luted hour and t? cdauiea 
recovery was early and accomponiea by oevere 
vomlUag and nausea during the 11 boon foUofriag 
the operation, but no otb^ aauiual •}’mp(oms 
The onDe on the foUoanog day how e ver contained 
7 j8 graens of glocote with very heav> tracer of 
the add bodjos. Although footing woo coniu 
aed for b after the operation hie coniln- 

to excrete dinualihitig c^otitla of gtacooe, 
the ketOQorla became lets a^ lets rairked. and du* 
appeared wb-^ the urine became lagar'/rec. The 
blood carbon dioxide on adcnitcloa vat 496 mflU 
meten after 3 dayt foodog vat 37 milLmetcra 
Immediately before operation wat 35 8 mUUmrtera 
at the cod of i K hour an*»thelic was tS-s milC 
meteri 14 boura later n marked contratt to the 
T wifl which returns to practically oormal 

(except m the chJoroform cates) nit reading wat 17 8 
milUnictera. Treatment other than fasting wat 
purpoidy wictheldmordcrco detcrmlac, l/poitiWe 
what lymptomi be might obow with rcadinp at 
that He tiept moot of the time, but could be 

easily arotiaed, and really did not appear more 
dnnray oor In any way different from the padenta 
who reedved rotjUoe doaca of bromidei after c^kera 
tioo M tlK enl of boura, however becant* the 
reading was j8 07 he wat given an lofuiion of th 
dlnm bicarbonate In normal talinc- Ho had a chDl 
following and tie reading following ft wat 40 6 
mUUmeterj but there wat no noticeable chanac In 
hit 1 appearance daring the next few atya 

although hit carbon dioiido tention remained at 
about the normal level After 8 day* of fatting ho 
became tagarJreo- Hit carbohydrate* were rap- 
idly Increased without the appearance o< ingar and 
he had an oneventiul recovery 


Cast B Telvic abteeat, 35 grams of ghiccac In 
the t4 hour tpedmea of criae. Ifarted ketarnrit. 
Blood carbon dioiido 13 r and taJt mHHmetertoo 
contecotive daya without vitJble brpernnrEa. Pi 
tleat wat cared for by the metaboLum oqurtment, 
Faitlng with the admlniitration of to to to graiai 
of sodium chloride by mouth each day At the end 
of 6 days blood carbon djoiWo was 4J mlUliaeten. 
Two days latera posteriorcolpotomy wat dona unde 
gas and oiygra A reading wat not obtained ln>. 
medlatefy before openUioo, but at the end, wat 
40.1 mlHlmctcra. During the next 14 boun It 
rose to 47 mjlhmetcra (fatting and todlum chloiidej 
i< gram* each day being continued) and at the ^ 
of 46 boun vat 51 mJUimetera, and on the temth 
daypoitopcraiivewas48 t miUimetera. 

Caix C Carbunde of the back of the neck. 
EmerRcncy operation. Urine showed very heavy 
reduction for tugar and marked traces of the add 
bodict Paueat was martedJy teptic. hypopaedc 
and had a tweetiih breath Cat ana oxygen vat 
given for o minuted for the indiioo asd drainage. 
Blood wot taken Immediately before and immediate- 
ly alter the admiaatJatioa of the aimthcsli. Pa 
tlenl look the oAirMbetlc vcr> poorly UtcoJorwit 
bod although be breathed very dcejJy and rapf^ 
and wat pven a high percentage of otygriL The 
opedmn ol blood lakeo inunedjstely bdon the 
anintbetic read 3 mlUlmelert camo dlodde 
that at the end 105 miOjcnetert carbon dioxlda 
Teo hours later the potrent wu ttiU shoving 
the exaggerated tymptoros eounerated but was 
not In coma. Readjng token Immedrately before 
an ofuoion of 4 per cent todlum bfearboeate 
lo oormal oollne was 9 4 milDmeteci 36 hours later 
the nmdlsg wot 37 8 millimeters. The nmptoms in 
the meantime dlunpearcd the breathing became 
almost normal, aou the patient t mental atUtode 
was very muen bnghtcr \ lecond Infudoo was 
given, however and tome bourt later the bk>od 
carbon dioxrde wot 50.83 millimeters. His farther 
treatment was continued by the mettboBam depart 
meat He was fasted untti tugar-free hit readme 
averaging 36 miUlmetcrt during the Uitlng period 
Hit course was compfJeated by the development of 
oumcrout absccsac* wbJch slowly cleared up but be 
wat lUtchorged alter « dayt »llh the note that 
tho patient remained tugar free on too irainJ of 
fat po gramt of protein, 25 grami of carbohydrat^ 
but wiUa lUAt ketonuna itfll present Blood 
•ogar retorneo to oormaL Qlnically the patient 
wat In good gmierai conditian. 

EELATIOS or ACETOVE AWD DIACBTIC ACID IN 
TTTW UlUNE TO PIASIIA BICARBONATE 

For a number of years it has been a well 
Lnotrn fact that acetone or dlacetic aad or 
both are present in the urine of a certain 
ntimber of patients before undergoing opera 
tion, and to on increased extent, both as to 
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quantity and frequency after operation The 
fdinirni tcsts for thcsc two substajiccs ore of 
such sunpHcity of technique that often sur 
geons and laboratory men have been wont to 
determine the presence of acetone or diacebc 
aad and draw their inferences or conclusions 
as to the so-called state of aadosis from the 
uiinar> findings Smee the hterature on the 
subject of postopcrati\*e aadosis has been 
bas^ largely on urinalysis it seems ad\'iaable 
to review briefly some of the opinions of the 
workers in this fieli 

Levison states ‘ When acetone is present 
before operation, the organism may be able 
to take care of the amcsthetic without dis- 
astrous results but when dlacetic aad is 
present before operation the condibon is 
aggravated and frequently results in aad 
mtoxication. ’ He ad\ocates postponing 
operation on patients havmg aad b^es m the 
unne until they have been eliminated by 
treatment This author concludes his paper 
by advocating glucose by rectum or mtrave 
nously after operation, and says at Um« 
■when sodium bicarbonate treatment is per 
listed m it appears to accomplish defljute 
results (6) 

Russ states The appearance of acetone 
bodies m the unne Indicates a senous perver 
aon of a patient s metaboliam, and strongly 
contra mchcates the administration of a gen 
eral anicsthetlc, until by appropriate treatment 
the patient becomes able to tolerate the omes- 
thetic and stand the operation. This same 
author m a senes of 54 cases condudes that 
among the vanous warning signs of an im 
pending aadosis Indudmg peculiar sweetlah 
breath unreasoning dread of operation etc. 
IS the presence of acetone and diacetic add 
m the unne. He advocates sodium blcarbon 
ate or sodium atrate by mouth with high car 
bohydrate diet, ‘ to cause a dis^jpearance of 
the symptoms and to render the patient a 
safe subj ect for ancesthetic and operation (7) 

A more recent contnbution to the subject 
IS a report of 138 cases in which QuilHan 
flfRrm^ that the aadosis factor was consid 
ered. The laboratory work in this senes 
consists of a routine preliminary CTftmmft 
tion for diacetic aad and whether an addosia 
was present or not, sodium bicarbonate and 


dextrose have been gi\cn as a routine pre 
liminary preparation for ofieration No 
tabulated laboratory results arc given. Very 
few of his cases suffered ‘nausea of any con 
sequence. Only 5 cases had postoperative 
shock sulBacnt to cause anxiety and 
abo\c all there was no mortality Chrome 
oppendiatjs gynecological repairs and hernia 
repairs constituted o\er 80 per cent of his 
operations with a conspicuous lack of any 
gastro-enterostomics general pentomtis 
brain or spinal cord operations In this 
senes there was n large percentage of 
women who according to general observa 
Uons run a vastly higher pycrccntage of onte- 
operativc acetone and diacetic aad than men. 
'!^e conclusions which this author says are 
naturally deducted are (i) aadosis has a 
dominating influence in surgery (3) by pre- 
liminary and postoperati\ e treatment, aadosis 
ma> be eliminated (3)po3topcTntlve dlscom 
fort and nausea, is greatly diminished by 
bberal prelunmary use of sodium bicarbonate 
(4) surgical shock may be avoided by prevent 
mg addosis, and by rapid, careful technique 
in operative procedures. 

TTic most extensive work done on the sub- 
ject of acetone and diacetic aad in the unne 
of patients before and after amcsthesia, ha/l 
been by Bradner and Reiman. In. a series of 
314 cases they showed that acetone appear 
ed in 33 per cent of the cases before operation, 
and m 67 per cent after operation while dm 
cetic aad appeared In less than i per cent of 
the cases b^ore operation, and m 17 per cent 
after operation. Thor findings without re- 
gairi to any theory in r^rd to aadosis are 
summed up as follows (i) Temperament of 
themdividual, length of time the pre-operative 
treatment (nothing b> mouth, and salme by 
bowel) had been camrf out, appeared to have 
a ahghtly positive effect on acetone pHminfl 
tion (a) Acetone and diacetic aad are elimi 
Dated oftener and m larger quantities m 
women. (3) Surgery alone mcreased the 
aad the gravity of the operation and the 
seventj of the pathology the amount of 
obvious shock, had but httlc bearing on the 
amount of eliminated aad, and the time of 
elimination. 

In connection with the effect of surgical 
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TABLE n — PERCEKTAOr OP CASES BllOWINO 
ACETOVE AKD DIACETIC nETORE AND 
ATTFTL OPERATION WITIT THE \ VRIODS 
ANXSTUETIC'S 



tmne before and after op<.raUon for ott-tone 
and diaccUc aad These were made 
aloug with the routine ante an I po-t >pcm 
tive unnal>**es The tests «eltx.tei| were 
Legal B teat for acetone and \rn hi test 
for diacctic aad which are simple an<l umius- 
taxable. The \ar\anR uitenait\ of these 
reactions has been used os a rough estimate of 
the amount of acetone and diacctic oad 
ranging trom a \ct> faint trace tc a virj 
heavy trace. 

These tests ha\c been carried < ul in So 
cases which received no aliaJlnc treatment 
to determine the effect ot various factors on 
acetone ond diacctic oaJ eliminated The 
various anaathctics the length of omrsthcain, 
the gravity of the pathological condition the 
seventy of the operation the age and set of 
the indiv-iduol and the relation of the blood 
carbon dlcrnde to the acetone and dmcctic 
aad cacrction were in turn considered 

It was determined that 3^ per cent of all 
patients showed acetone in their unne immc 
diately before operation and 13 per cent 
showed diacctic add The rdativcJy high 
percentage before operation is quite probabh 
due In a measure to the withholduig of food In 


the prcjiaralion for operation After open 
tion, 73 [ler cent of the patients showed 
acetone and 56 per cent showed dacetic. 
The results with the various amcsthcUcs 
including local amcsthcsia, hdd ver> dose to 
this average as ma> be seen In Table II The 
chiorofrrm i>cncs should in a mcauure, be 
Considered apart from the others It wilJ be 
noted thot none of the patients showed ather 
acetone or diacctic aad before operation In 
explanation of this it can be said that these 
patients for ihl reform were nBturaU> care 
fullv thohcn More than half of them were 
men with hernia repair operations- The 
women c nsisletl of 3 appendicectomj cases, 
a iraehelopla tv and a l^Tuphodene^omy 
None < t Uu-sc patients was at all slcl. before 
operation It is notcworth> that 91 per cent 
showc»l acetone po5topcratlvcI> and 66 per 
cent showed diacctic aad postoperodvdy 
although the decrease per 10 minutes Id carbon 
di tide lefiMon during the operations is the 
aame ai> in the ga» and ot>gen senes, and less 
than in (hi ’(her senes \lthough the per 
ccntagi ( f cu^-s h( uing acetone and diacetic 
atii j»ost [Hfitivelv i high tvith chloroform 
U (b f th^ sul>st inccs acre present in ver) 
small tra i-s in e\eT> instance The seneJ is, 
honivir rather small from which to draw any 
detiniie c ncluHin 

The Ungih f ojicmti )n and anasthetic 
apparcntlv bail no relation to the presence or 
amount of acetone and diacetic add Some 
of the longest eases In the gas and ether senes 
eg tncol hours and 13 i^nutes andanother 
of t hours show cd no acetone nor diacetic aad 
In the postoperative unne while cases of 14 
and 15 minutes rcspcclivcJ} showing nather 
acetone nor diacctic oad before operation 
showed both aftcnvnids. The same holds 
tnic for the open ether and local anaesthetic 
senes. In the chloroform series the onlv ease 
not shovnng acetone and diacctic add post 
operatively was 1 hour and 2 minutes while 
the shortest cose of 38 minutes showed both 
Id the gas and oxygen series the average 
chminatlon of acetone and diacebc aad after 
operation was less for the eases over 45 mm 
utes than for those under 45 minutes- 

The gravatv of the pathological condition 
and the severitv of the operation iff-cwisc 
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apparently had no effect on the acetone and 
diacetic aad chnunation We found that 
following such an operation os an exploratory 
craniotomy for brain tumor a gastro-cntcros 
tomy for carcinoma, a nephrotomj and an 
exploratory lamincctom) therewas no acetone 
nor diocetic aad while following a dilatation 
and curettage a herma repair an osteotomy 
for hallux vdgus and a clamp and cautery for 
hrcmorrhoida the profoundest traces of acc 
tone and diacetic aad w ere noted 

In regard to the relation of blood carbon 
dioxide to the acetone and diacetic aad elinu 
nated the following observations w ere mode 
We took as on arbitrary standard of alkalinity 
before operabon 40 millimeters carbon di 
oxide and 35 millimeters carbon dionde at 
the end of operation and on that basis prt 
pored Table III 


vomiting showed acetone and diaccbc aad 
m the unne while 77 per cent of the coses 
with no nausea and voimbng hod acetone 
and diacetic aad 

Age docs not seem to appear m any way as 
a factor m the elimination of acetone and 
diacctic aad Sex howc\cr pla>"5 a most 
important part, as is seen by Tabic iv Not 
only 13 the percentage of women showing 
acetone and diaccbc aad before and after 
operation appreaabK higher than that of men 
but the amount of acetone and diacetic aad 
is almost mvanabl> greater m the w omen 
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From this tabic it is seen that acetone and 
diacebc aad appear if any thing more often 
when the blood carbon dioxide is high than 
when it 13 low If the> ore present when the 
blood carbon dioxide is less than 35 rmlli 
meters they arc opt to be m heavier traces 
than when they appear above 35 rnillimctcrs 
Not infrequently with a readmg os low as 30 
millimeters there is no acetone nor diacebc 
aad In gomg carefully over the xanous 
onresthebe senes we find that there is no con 
slant relation between the blood carbon 
dioxide and the acetone and diacebc aad m 
unne 

As regards the rclabon between nausea and 
vomiting and the climmabon of acetone and 
diacebc add we found that 73 per cent of the 
coses showing postoperative nausea and 
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In view of the fact that it has been stated 
that the presence of diacebc aad m the unne 
IB a contra mdicabon to operabon unbl the 
condibon has been remedied by smtable 
treatment a careful studj of the ii cases m 
our Benes showing diacetic aad before opera 
bon was made Eleven cases were chosen at 
random which showed no acetone nor diaccbc 
add before operation for comparison. Core 
was taken to have the percentage of women 
equal in both senes 
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The diminution in piaama, bicarbonate in 
the cases rritii diacetic add xr&s 7 mlliimrters, 
M contraated with 5 millknetera m those with 
neither acetone nor diacebc aad but did not 
approach a pathological addosla. In all 
these cases showing diacetic aad the condi 
bon of the patient under anesthesia after 
operation and during convalescence wm 
good 

treated cases 


In 13 cases jrecci\ing 20 to 40 grams of 
sodium bicarbonate lu the 13 hours prior to 
operabon the ante-opcraUve unne showed 
neither acetone nor diacebc odd, while 76 per 
centshowcdacetonepostopcrabvdy ondd^per 
cent showed diacetic aad The ehminabon of 
acetone and diacetic aad postoperativdy with 
none in the ontc-operabve urine, was acco/n 
panied by a greatly increased alLoboity of the 
Wood up to S3 millimeters or even 59 rnUH 
meters in some cases. ^^Tiethcr the failure of 
acetone and diacetic aad to appear in the 
ante-operative urine of these coses has any 
relabon to the treatment administered or U 
empty a coinddence, w% are unable to state. 

In p cases which reca^xd 20 grams of sodium 
bicarbonate in 500 cubic centimeters of 4 per 
cent glucose solution unmediatdy after opw 
bon, we found the eihmnaboa of acetone and 
dtacebc aad only slightly different from that 
of the untreated cases. The carbon dionde 
tension in this senes was well over 40 milii 
meters and in one case, os high os 54 nuiU 
meters in the blood taten after opemtion- 
These treated cases folkrmsi dosdy the on 
treated cases m all respects except the high 
carbon dioxide lennon- 
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SUmLUlY AND CONClUSlOVg 

I In the average case undergoing opera 
tion, not showing glycosuria, very marked 
ketonuria nor adoicmia before operation the 
degree of aadosis Induced Is negligible, and 
the choice of anasstheUa so far a* the ques- 
tion of addods 13 concerned, is irrdevanL 

3 None of the symptoms observed in the 
routine postoperabve course is due to the 
slight diminution m olkahnity of tbc blood 
and tissues induced by the preparation, 
anxsthe&ia and operation. 

3 With the cxcepbon of one diabetic 
patient with obvious severe aadosu before 
operation, not one case in lao showed an 
addosis other from a dJmeal or laboratory 
standpoint, approaching dangerous proper 
tioos. 

4- Acetone and diacetic aad occur in the 
unne of 0 certain percentage of pabents 
undergohig operations, orki uj greatly increased 
percentage and amounts after operatiema. 

5 The presence of acetone and diacetic 
add apparentlv has no rdation to the greuty 
of theoperatioD or thesanouaneasof the patho- 
logicoi CDodltion, to the length of 

nor to postoperative nausea and vomiting 

6 No rdabon can be determined between 
the aivcokr carbon dioxide tension and die 
acetone and diacetic add chnunation, neither 
In the untreated nor carbonate treat^ cases 
the latter having shown acetone and diacetic 
aad in the presence of high Wood alkalinity 

7 Dia«tic add m the urine is not neces- 
sarily a contra mdicabon to operabon. 

8 Women show larger percenta^ and 
amounts oi acetone and diacetic aad both 
before and after opicrabon, than men. 
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RESXn.TS FOLLOWING THE TREATMENT OF PELVIC INFLAilMATORY 
LESIONS BY SURGICAL MEASURES' 

Dy JOHN 0 CLARK II J) akd CHARLES C NORRIS ILD PnnADELPmA 


ALTHOUGH for sc^e^^l jcars the gen 
/\ eral tendenej In the treatment of 
-L V. j>eh'lc infections has been progres 
nvely conscrvati\e it was owing to 
Simpson 5 accurate clinical observabons and 
logical conclusions that the attention of 
Amencan surgeons has become focused upon 
the necessity for adopting this vital pohc> 
With absolute rest in the Fowler posture 
careful regulation of the gastro-mtestlnal 
function, the administration of diuretics the 
use of hot douches and of hot or cold appbca 
tiona to the lower abdomen the tera{>eraturc 
declmes the pulae drops to normal the 
pentoneal symptoms subade, and the piabcnt 
gradnally becomes free from paim Under 
this plan 0! treatment, fallopian tubes that 
are greatly enlarged usually diminish m sise 
un&l they arc no longer palpable If the 
inflammatory attack is a primary one and 
espeaall) if it occurs m young women m 
whom acute gonorrhccol mfectioa is so frc 
qucntly found it is our policy to penmt the 
patient to return to her home with the stnet 
mjunebon however that if a subsequent 
attack occurs she is to return to the hospital 
at once In 8 c\eral of our cases patients 
remained free from recurrences and appar 
cntly are restored to normal health- Of 
course such cases are the exception for in 
the majority a recurrence will sooner or 
later take place ^Vhen this docs occur the 
same plan of treatment is pursued as m the 
primary attack but when the symptoms 
again subside operation is urgently advised 
acting on the pnnaple that there will be 
repeated exacerbations of a persistent infcc 
bon which will exert a more and more 
destructive effect on the pelvic tissues with 
each recurrence 

The rule adopted by us as to the length of 
bme the patient is to be kept m bed is some 


what at \'anancc with that regarded by Simp- 
son as esscnbal In the average hospital 
the ward accommodations are not suffiacntly 
ample to permit these jiatients to be kept 
under treatment for on indefimte time We 
tmd It practically impossible to keep such 
patients in a free bed until the temperature 
remains normal and is not oilect^ by a 
bunonual exammation or by walking about 
the ward and we behove that our statistics 
warrant us m thus modifying this rule The 
underlying prmaples that serve to guide 
us however arc essentially the same as 
those enunaated by Simpson 
The patient is kept m bed until the acute 
process subsides and the mass decreases In 
sixe or becomes less hypcncsthetic. The 
temperature must fall to within a degree of 
normal and must remain there for at least 
three to fi\c days before we consider the 
tunc for surgical mtervention opprortune 
According to our observations a patient 
may remain in the hospital for severad days 
or e\cn for weeks before she can be said to 
have reached the ideal stage insisted upon 
by Simpson It is our expcnence that under 
so rigid a r 6 gimcn the patient becomes rest 
less and most importunate m her demands 
to be permitted to lea\’e the hospital The 
complete rehef of oil symptoms is often the 
mcontrovertiblc argument advanced against 
a surgical operation- Why should I under 
go an operation when I am already well’ 

13 a question that is difficult to answer to the 
patient s satisfaction We have therefore 
stopped short of the ideal, and have adopted 
a scmiconservative method which consists 
m following the waiting jxihcy until one of 
two conditions is reached In some cases 
the infection does not subside, but, 
the pelvic mass grows larger until it may 
reach a considerable size imder these con 
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ditions we deem lorgical intervention advis- 
able. If the mass is eaiD> reached through 
the vagina, we establish adequate drainage 
through this av’enue, and if the symptoms 
fubnoe and the patient gets well no further 
step* are taken. In at least 65 per cent of 
cases no further surgical treatment is neces- 
sary in the remainder however the pdvic 
symptoms after the drainage of the aoscess 
may be so persistent os to make an abdominal 
operation necessary If the slightest doubt 
exists as to the possibility of a t^e approach 
through the vagina in reaching the purulent 
focus we make an abdominal inosJon and 
thus effect a complete orientation of the 
pelvic pathologic lesions. If the small intes- 
tine is so situated as to render iTigmal dram 
age hazardous we then resort reluctantly to 
the abdominal drain but, fortuaalel> this 
necessity has been ^•ery rare In our eipe 
rience less than 5 per cent of the most ciag 
gerated pehtc infertions are drained throu^ 
the abdominal inaaon the cceliotomy being 
performed rnerd> as on aid to inspection 
and palpation thus rendering it possible to 
make the >‘aginal ioasion safe and adequate 
for complete drainage purposes The method 
of vagmal drainage is a natuniJ one for when 
the fitting poiturc is assumed pnrulent 
matter make* its exit by gravit> and is not 
dependent upon the feeble capillary action 
of gauxe or rubber tissue m siphoning It from 
a deep pocket 

Under the waiting polic) the great major 
it} of cases undergo gmdual subsidence 
the Inflammatory majw decreases in size the 
acute hypcnesthcaia largely disappear* the in- 
tense celhiJar infiltration adjacent to the 
pyogenic focus become absorbed and the 
coimecti\x tissue is restored to a normaJ 
pbabihty At Saengcr basso aptly put it, we 
are then m a potitiem to remove the debns 
of the storm without inflicting Injuiy on the 
adjacent normal or bamer tissue The only 
departure therefore that we make from 
Simpson s role is that of not insisting upon 
the subsidence of all the local and constitu 
tional symptoms of the primary infection 
We believe the safety and advisability of 
fhtii middle-of the road policy arc fullv wa- 
tained by the results adueved m our cases. 


TABL£ I — REhULTS OT 308 OPUUTIOVS J02 
INTIAIOIATORY DBIASIS OT THE PELVIC 
ORGANS (tabulated ACCORDINO TO PURU- 
LENT AND NON PUEUXENT LESIONS) 
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In our endeavor to arrive at a positive 
oplxuon 05 to the relativx results foliowing 
operation id the purulent and son purulent 
l^ons of the pelvis we have disregarded 
the duucai diagnosis and havx dastified the 
conditions according to the microscopic 
luiding* reported from our departmental 
laboratory Thus there can be no question 
as to the accuracy of the diagnosis As will 
be seen from Table I the results arc deadedly 
in favor of operation m the non purulent 
cases for of 137 purulent cases operated on, 
64 per cent were cured and only 3 died — a 
fraction o\-er jier cent whereas in the 171 
non purulent case* 74 per cent were cured 
and n> fatality occunw Although a com 
picte statistical study of wound healing has 
not been made, the odiTintagc is nevertheless 
deadedly in favor of the non purulent case*. 
From ibis study alone it must be conceded 
thni In infections of the fallopian tubes, a 
conservativx waiting pohey offers tvxry 
advontage to the patient. In passing it 
may be said that not a single patient has died 
during the course of this conservTitivo treat 
ment- 

In Table 13 we havx made a comparison 
between a sene* of 331 cases (Scries A) 
operated upon before 1910 and 195 cases 
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Table n — coupaeative statelient op tiie 

RESULTS OF CONSERV \TIVE OPERATIONS 
UadcT tUt v^»f ir* cfawIVd tbcM caws tn wkkl Ika Uros 

CM or boik onBas bars b«an cuawiiMi. tbaa pcrmblioc iMa< 
ttmtka to iiirrtbw Tb( au^orUj' •< tbew patksts kora bm 
TM lw od KdOs br bOstwal n};u|tcto«r vUck ta da t ki rxcWoe aod 
vima. tho onaal pertwa td. tbs taba. 

SeriesA .>ri« Bt 
(Bekrt ig ) (Sact lO ) 

Totil DombcT of cue* 

Totil number of cue* traced 
Cured 
Improved 
Not Unproved 
Wooe 
Deaths 

la Saria B anrt cr Uaa palo traeeakfe t tba ujuaer va J crnry 
ot ran rA la 0 ctscs. ot tboM, tbt pata vts nlU ta 4 aod arwa la 
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TABLE ni COMPARATIVE STATEMENT OF 

RESULTS OF m STERECTOITY 

Sxxns A 

(Opentlons performed before 1910) 


Total number of cues 100 

Daths 6 (6%) 

Seeies B 

(Op«r»don* petfonned rince 1910) 

Total numba of cues 115 

P>'osenIc cases (majority chrcmic) 67 

Total number oi case* traced 8j 

Cured 61 (76%) 

Improved to (11 0%) 

UnlmproTtd 1 (1 *%) 

Worse I (1 *%) 

Death 0 


(Senes B) treated stirgicallj since 1910 The 
results m both &enes run dosel) pamlld 
except as regards the mortality Li our first 
senes the surgical death rate was 2 18 per 
cent in the second i 5 per cent This differ 
ence may probably be accounted for on the 
ground that m our second senea greater 
care was exercised in following the conserva 
ti\e pohey No great stress however is 
laid upon this difference for so small a ratio 
between the two maj be the result of aca 
dental disaepanaea Since 1910 relatively 
fewer cases have been subjected to operation 
for a larger number have been permitted to 
leave the hospital without operation, since we 
are graduallj extending our conserv'atism to 
the pomt of withholding surgical mterven 
bon imtil a second attack has occurred We 
pursue this pohey without hesitation for we 
are convinced as the result of a decade of 
observations that these patients arc subject 
to almost no nak b> deferring operation 
smee the danger inadent to these infections 
stands in no similar relationship to that of 
infection of the vermiform appendix It is 
also of mterest to note that the number of 
operations for the removal of conserved 
ovaries has been necessary m only four cases 
Of those patients whom we have traced since 
their discharge from the Umversty Hospital 
not one has been operatt^d on m any other 
hospital Of the conservative cases a larger 
percentage continue to suffer with pelvic 
ailments than of those cases m which a radical 
operation has been performed and the ovanes 
and uterus remo\cd This is of course, to 
be expected for m almost every consenati\e 
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No •ymptom* 13 34 1 

MOd fyiDptctTas 5* 3> 18 

S cTO X lymptcma 18 31 9 

operation some pathologic tissue is left behind, 
and if the infection does not become quiescent 
and the tissue return to the normal It will 
continue to cause more or less painful symp- 
toms The nearer the patient la to the 
menopause, the more radical should the 
operation be but, unfortunately the large 
majonty of these infections occur m young 
women in whom it is so necessary to conserve 
ovanan tissue. 

In Table Ed we have made a companfion of 
those cases — 115 m all — upon whom a hyster 
ectomy was performed In this group were 
r^resented the more extensive inflammatory 
lesions In Senes A the 100 cases operated 
upon before 1910 the inortnlity was 6 per 
cent, whereas m Senes B the 115 operated 
on smee that time the mortohty was nil 
This str ikin g difference m results must be 
agam attnbuted to our msistence upon a 
careful preparatory treatment In the first 
senes (A) a greater number were operated 
upon within a day or two alter their admis- 
sion to the hospital whereas In the second 
senes (B) almost all were kept imder careful 
observation a few to several days until 
the temperature had declined to neorlj a 
normal level and the acute symptoms had 
subsided 

CONCEPTION IN CONSERVATIVE CASES 
Under thiq heading are placed those cases 
m which the uterus and one tube and one 
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ovary (not necessanJy on the some side) 
have been conserved in mamed women under 
fort> years who have been operated upon at 
/east one jear previous to our mvesbgation, 
Tottl mnnbw tg 

( cuci, labor Dorpstl bt boUO 
Muxmfc I (Uoe to a (aO.) 

SALPINOOTOirrES 

TMal number I 

CoBCiTirtoi] 9 

In coavdering the last two groupt cog 
niiance should be taken of the fact that not 
every mamage u fertile that of stcnlc 
marriages the man is at fault in a definite 
proportion (j3 per cent) and that in manj 
cases the disease is of gonococcal ongin, 
presumably in the majority in women, the 
result of marital Infectioa. In sneh mamages 
the proportion of sterile husbands U, there 
fore, gr»ter than among a group of nonnaJ 
men, Moreow a certain proportion of 
these patients employed means to prevent 
conception for some time following operadon 
Furthennore, possibly five J’ean hence, some 
of these cases now classed os stenle may 
become fcrtDt The number of aolptngo- 
tomies is too small to permit conclusions to 
be drawn but the resets tend to tonhnn 
our previouslv expressed ofuniun regarding 
the small likelihood of concq bon occurring 
following this operatioa. /Vmong h saJpm- 
gototmea 7 complained of more or less piauu 
whereas among 51 bilateral solpjngectom cs 
41 were cured and 9 improied (i death) 

As the result of our observation of these 
cases but one conclusion can be reached, 
and that is that in oil inflamroatorv cases 
sterility is the rule, and it u» only id the 
exceptional case that impregnation occurs 
In such instances we maintain the hope that, 
as the result of a conscnTTiUie operation, 
the patient may return to fecundity — a hope 
however that u but seldom realised It is 
the phv’sologic effect of the retenhon of 
the ovanea rather than the restoration to 
fecundity that Influences us in favor of con 
servatlam. If after a careful balancing of 
the pathologic eqnatlon, we ore still in doubt 
as to the advisability of performing total 
extirpation of the ovarian tissue, we pursue 
the conservative policy beUca'ing os we do 


that It IS better to reoperate radically in the 
occasional case of failure to relieve the pabent, 
than to pursue a radical extirpati\’e polity 
from the beginning Our conviction concern- 
ing the x-ital necessity of preserving ovanan 
tissue IS at \anancr with that of Graves, 
who docs not attach so much importance to 
the physiologic influence of the ovary 
Certainly our cases haxt not given us so 
favorable a view as he holds concerning the 
comparative freedom from serious nervous 
symptoms m the younger women. 

TABLE rv — BYUPTOIIATOLOGY SmfU ABTTTD 

ntoii 100 TYPICAL msToims ot pelvic 

INFLAUSMTOEY DISEASE 

Pdrfe puA 
DTsmcficnbcc* 

fiTctulAf Dd too EDcrr^tnuUoo 

Poicorrbcek 

Fr«qiicncT f or bambf oo mictunuo 
Copatf Uco 

btoMfi or fuinc dirtariiuai 

fartteV 
Kcrvouiam 
Low <4 

Sterility (w t tMti i> mpt 1 

In Tabic I\ we ba\e taken up m the order 
of their frequency the xtuious symptoms 
from which these pabents suffer It is 
interesting to note that 42 per cent complain 
of irregular and too profuse menstruaboo. 
This sjTnptom we attribute to the mflaence 
of a disoidered ovanan function rather than 
to an endomctntis which so many wnters 
believe IS the underlyuig cause of this func 
doniJ menstrual disturbance Endometritis 
cannot, of course be Ignored as a possible 
cause for irregular bleeding but we indme 
to the \iew that the disturbing influence 
chiefly emanates from the irritated ovary 

TABLE V — bLTniATE SESULTS DAgED UPOW 

TnE AOE or PATTENTB IN JNTLAUUATOTY 
CASES 

Tan 

Avenc^ «!• ol sH pAtieoti. S S 

Cored (til typao/AbdnunAlof«ntioo«) jt4- 

IiarvoTcd. 1+ 

Not Lnp c tn ed. S*+ 

WOtM J + 

According to our preconceaxed ideas we 
have a«umed that the curative effect of on 
operation would increase In exact ratio to the 
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age of the pabenL In this assumption wc 
were apparently mistaken for in an analysis 
of our results we find that the age factor plaj'S 
practically no part In other words the 
older woman is just as likely as is the j oungcr 
woman to secure an unsatisfactory cure 
This applies espeoallj to conservative casca 
and for this reason as has previously been 
stated m women over thirty years of age, 
we lean toward a more radical poUc> when 
there is any question os to the advisability 
of performing the more radical operation 
In jounger women we err more frequently 
on the side of conservatism and for v^ry 
obvious reasons preferring to resort to a 
second operation m case of failure of the 
first It is also a somewhat noteworth> fact 
that all the inflammatory cases combined 
averaged as high as thirt>-one years of age 
This observation is also opposed to our 
previous assumption, for pnor to our invest! 
gahon we bcheved that the large number of 
much younger women infected by the gono- 
coccus would reduce the average age to less 
than thirty > ears This result of our study is 
nevertheless somewhat comforting in so for 
as It indicates that the more radical pro- 
cedure which we so strenuously abjure in 
young women, is really leas frequently neces- 
sary than we had formerly belived We feel 
assured that when the sciual function has 
been fully established m women past twenty 
eight or thirty years of age the danger of 
senous neurosis and sexual disturbances 
developing is much less than in the young 
unmarried females who have fallen victims 
to a gonococcal infection We have usually 
found that where complete sexual apathy hai 
existed or a senous dyspareunla has developed 
m married women who had previously been 
quite normal so far as sexual inclinations were 
concerned, the sexual function was fulij 
restored even after complete removal of the 
ovaries and uterus This is of course, by 
no means a constant rule tmd is dependent 
to a large extent upon mdividual tempera 
ment Given a woman of limited Ithido 
sexticits removal of the ovanes almost 
inv’anabl> abrogates all sexual desire. Con 
verscly m a woman of ardent libtdo sexuahs 
when the function has been suppressed 


because of the pain madent to a dysparcuma 
the result of pelvic inflammatory disturb- 
ances rehef of this pam by operation even 
when the ovanes and uterus have been 
removed may be followed by the return 
of a strong sexual mchnation The beanng 
these opcratioiis have upon the sexual habits 
of women is difficult of analysis for this 
instinct vanes so widely even m relatively 
normal women as to preclude any satis 
factory estimate m the subjects of mflamma 
tory infections We are assured of one fact 
however and that is that m women between 
eighteen and twenty five years of age there 
is almost mvanably a deeded atrophy of the 
vaginal tissues givmg rise to marked diminu 
tion in the cahber of the vagina. In women 
who have not borne children this shnnkage is 
so great as almost invariably to cause so 
severe a dysparcuma as to abrogate all 
sexual relations Even where there is a 
considerable relaxation of the pelvic floor 
in mamed parous women owing to this 
climacteric atrophy we seldom perform a 
coinddcDt penneal repair because of the 
certomty that this additional operative pro- 
cedure will m many instances lead to serious 
dyspareunla. In these cases when ovanan 
tissue 13 conserved even though a hystcrec 
tomy has been performed this sequel seldom 
follows 

TABLE VL COlIBINEO OPEEAIIONS IN’ PELVTC 


INFLAmiATORY CASE'? 

ToUl oomber of ones 508 

Cocnblo^ plutic aad abdomliul 59 

Cofaiddeat MppcndecUxnr m 

Other comhfnwi opentrans for HlUiy uxl other 
oppper shdondnil loiioQs 18 


In the presence of a purulent lesion m the 
pelvis intra abdominal manual examination 
of the organs of the upper abdomen is 
omitted. Owing to the juxtaposition of the 
right fallopian tube with the appendix, 
there is usually a penappendiatis or appen 
diceal adhesions In all such instances the 
appendix is removed. Even though the symp- 
toms of a lesion in the upper abdomen ore 
marked the hand is not passed up into the 
area through the inasion unless the pelvic in 
flammatory lesion is absolutely quiescent If 
there is an acti\x infection m the pelvis it is 
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iafer to wait for a more propitious time for per 
fonning an operation in the upper aMomen 
Ai regards surgical intervenbon m cases of 
acute pyoaaJpinx, we feel constrained to 
record a very dedded cntidsm of a recent 
article by Coffey* Surgical Treatment of 
Acute G^orrhccal Tube Infections with a 
Quarantine Pact In this artide he reverts 
to pnnaples lon^ since dedored obsolete by 
the great majonty of leading gynecologists 
and many general surgeons. The placing of 
a large pact in the pelvis through a long ven 
tral mcision is open to so many senous objec 
tions that we bebeve it should be uncondibon 
ally condemned. In the first place Coffey 
assumes that, as a result of this method he 
has actual!) caused the subsidence and 
effected the possible cure of a gonorrhceal 
salpingitis It has been proved beyond 
rcajonable doubt that the opening of a faDo 
plan tube in either an acute or a chronic 
state of lofiammatioo m the behef that Its 
anatomic itructore will be restored to nortoaJ 
u fahadous In those pyogenic Infecbons 
exdosive of the gonoccocal type that ter 
mmate m an abbess a free opemng with 
drainage wffJ usoall) effect a fanctional cure 
for the infectmg micro-organism has now run 
its coarse and u generally dead Not so 
however with the gonococcus, which may 
remain latent mdefinitely drainage of the 
abscess merdy tiding the padent over an 
acute exacerbation It requires no prophetic 
vision to forecast the result m a hundred 
ewy* treated according to Coffey’s plan In 
a considerable proportion of cases the large 
drain will inevitably Tveahen the abdominal 
wall and as a sequel a considerable per 
centage of bemias most follow Notwith 
standing Coffey’s contention to the contrary 
the presence of so large a foreign body wiU 
certainly give rise to innumerable adhesions 
nmnng the dependent loops of the ileum thus 
promoting distressing postoperative symp- 
toms during the earlier convalescence and 
win contmue as a threatening portent from 
obstructive possibffitie* during the more 
remote period after the patient has been 
discharged from the surgeon s care The 
title quarantine pack is a misnomer for 

Qrwa a tvi4, xd. nt. 


It doe* not quarantine the gonococcal infec 
bon since, from its very nature, the infec 
tion 13 usually localized stnctJy to the pelvic 
organs A general gonorrhmaJ peritonitis 
is so rare a condition that it is diffi cult to 
collect even m our voluminous surgical 
hterature a suffiaent number of cases from 
which to draw condusions as to its true 
nature The very pauaty of the cases 
reported in the literature on this subject is a 
positive argument against Coffey s so-called 

quarantine piack Moreover the pack 
does not even free the tubes of the infection. 
One striking pecullanty of the gonococcus is 
that, although it is a self localising organism, 
it does not die but ma> remain dormant 
for months or even years and again spring 
into active growth In other words Noeg 
gemth s theory On c infected always 
infected has become a wnll-estahlished 
fact. \\c feel that our statistics and the 
innumerable papers that may be found m 
the hterature of recent ytairs leave little room 
for argument in faN-or of Coffey s position 

The etiology of postoperative adhedoni 
has been moat comprehensively investigated, 
both ID the operating room and in experi 
mental lobomtoncs and it has been proved 
be>ot>d all doubt that foreign bodies of ail 
kinds be the> guarded as they raaj wilJ 
result in the production of adhesions Not 
withstanding these jbservations Coffey 
asserts that a pack arranged as he suggests 
will prevent the formation of adhesions. To 
the contrary we believe that when he opens 
a gonorrho^ tube in which nature is truly 
quarontlnuig the infectious matter he has, 
by means of his drain, established a most 
effective way for distributing the purulent 
matter over a fresh abdommal wound also 
by capilianty and continoit) of surface the 
dnuo conducts the infective material by 
means of his pack to the immediately 
adjacent pentoneal environs where it acts 
ns an acute irritant causing exudation of 
serum and the formation of plastic lymph — 
basal conditions for the production of intes- 
tinal adhesions. 

From our cliujcal observations m the 
large scries of cases that we have studied, 
we bdieve that Coffey’s plan Is a I'ery 
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hazardous one reverting to a policy that if 
adopted generally would carry us bad^ to 
the methods of twenty years ago 

CONCXUSIOVS 

I From a study of more than 500 cases m 
which the postoperative and remote results 
of surgical mterventlon in pyogemc infechons 
m the fallopian tubes were considered we 
conclude that a course of conservative pre 
paratory treatment decreases mortahty and 
enhances the chances for securing a good 
functional restoration of the pelvic organs. 

In all cases of acute infections of the 
fallopian tubes the patient should be kept 
imder observation until the course of the case 
13 defined- (a) In the greatest majority the 
temperature subsides the pam disappears 
the tubal enlargements decrease to impol 
pable proportions and if the attack is a 
primary one the patient may be given a 
respite from operation until a recurrent 
attack supervenes Even under these recur 
rent conditions the conservative policy is again 
pursued until subsidence takes place a second 
tune, when an abdominal operation is advised 
with a view to treating existing conditions to 
the best possible advantage. Usually both 
tubes are removed and the ovaries arc con- 
served (b) If under the conservative plan 
the symptoms do not abate and the tube 
continues to enlarge, vaginal drainage is m 
sUtuted either by du^ Indslon mto the cul 
de sac or through the guidance of an abdomi- 
nal masion 

3 In the purulent lesions of the tube, 
all operative procedures are attended with 
a higher mortality and a greater morbidity 
whereas under a conservative waiting treat 
ment a patient will seldom die donng on 


acute infection In our senes there was no 
death In all hazardous cases the mcreasmg 
zeventy of the symptoms and the enlargement 
of pel^c masses give ample warmng and 
permit of a simple drainage operation that 
will tide the patient over the danger 

4 When the acute attack has subsided 
the surgeon has the best opportumty for 
ascertaining dunng the course of an opera 
tion the exact degree of involvement of the 
tissues and thus he is enabled to select the 
type of operation best suited to the mdividual 
paOent- 

5 Conservatlv e operative procedures insti 
tuted with a view to restonng a dosed fallo- 
pian tube sddom restore fecundity Plastic 
operations upon the fimbnated cxtremibes 
of the fallopian tubes with a view to effecting 
restoration of fecundity ore almost mvonably 
failures and necessitate additional operations 
We believe therefore that the safer pohey 
usually 13 to remove the tubes by a wedge 
shaped cornual excision m all doubtful 

thus disregarding any attempt at restoration 
of fecundity 

6 H>'sterosalpmgo-oophorectomy in sex 
ually mature women the subjects of chrome 
Infections of the uterus and adnexa is fol 
lowed by a lower mortality and a greater 
certamty of restoration to health than are 
possible after conservative operations. 

7 Conservative operations employed with 
a view to preserving ovanon tissue should be 
limited chiefly to women under thirty years 
of age- 

8 The routine dnunage of pus-tubes 
tbrou^ an abdominal incision is an nnunh^ 
factory procedure from every standpomt, and 
should not be resorted to if It mn piossibly be 
avoided. 
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SPINAL ANiESTHESIA 

Its Field CoimA IifDiCAno'ra Selection 

Bt carl C \0UNT MJ) Pakui^ Cmr Paxam. 
F jwSbM SaicM, maidUt 3nt» T«m, FauJKi City Pius> 


S O much miscoDceptiop u prevTilent In 
regard to spinal ameaLheaia that it has 
failed to receive its merited position 
among other \Tiluable anicathetica. 
This misconception is largeh the result of 
reports of small senes of cases in which this 
method has been proclaimed with undue 
enthusiasm or has rcccl^'cd unwarranted 
condemnation Reports of isolated cases m 
which the results ha\'c been unsatisfactory 
or disastrous m the hands of those trying the 
method for the first time ha\*e done much to 
discredit it Several large series of coses ha\T 
been reported m the last few )ears which 
represent years of experimental and clinical 
observation of the method and upon these 
should be based the true estimate of the \'alue 
of spinal anaatheala The general tendency 
has been to assume a more consenatii'e 
attitude m reganl to its use and to admit 
certain limitation and some objectionable 
features but practically all agree that it has 
a distinct add of oscfulness ThonJLs to 
Barker Babcock and others the technique 
has been dc\'elopcd to a fair degree of per 
fection but no single dctinite technique has 
been uniformly accepted and used the \-ariou5 
clinics using different solutions each requiring 
a slightly different techmque Famihanty 
with the different varieties of solution and the 
technique required for each and utilizing 
thwn m the field to which they arc best 
adapted would bring about more uniformly 
good results 

During the past seven years ipmol aiucs- 
thesla has been used in this hospital more 
than 7000 tunes. Except during a brief 
period of experimentation m 1909 when dif 
ferent drugs and solutions of varying speolic 
gravity were being used, we ha^T confined 
ourselves to the use of ■to\'am m a solution 
heaMcr thnn the cerebrospinal fluid The 
technique hn< been previously described in 
detail 


The opinion that spinal oniesthesla should 
not be used extensively by one who is not 
spedaJly tromed m the method has steadily 
grown with us In the hands of the noidce the 
percentage of failures and untoward effects 
Is high and danger to life cannot be lost sight 
of A comparative study of our early and 
more recent cases confirms this assertion 
W e found the percentage of failures for one of 
us ha\ing a large experience to be about oJ! 
per cent and that for six different doctors 
of meager or moderate experience to be 6K 
percent The percentage of untoward effects 
maintain about this some ratio under similar 
conditions. 

Realizing that our technique has not been 
suffiacntly diitmfied to admit of the widest 
iield of zucewsfuJ appUcabiUty of spinal 
onxsthcsia and admitting the piossibUity of a 
wider field of usefulness wc offer the following 
observations on the use of spinal anaathesla 
sokly from our own eipcnence 

riELD 

We are convinced that spinal anaathesu 
In the hands of one framed m the method has 
a field in which it is m almost every respject 
the onnathetic of choice i e for operations 
on the lower rectum and anus pierincnm, oil 
gcnJto-unnary operations except those in 
volvdng the ureters and Lidneyi all vranetlei 
of hernia except those occomng above the 
umbilicns appendectomy and all ojicrations 
on the lower extremities In this group of 
opieratlons the dose required is small and the 
diTig is confined to the lower part of the 
subarachnoid space, thus rendering collapse 
and respiratory pxiralysis the only really 
dangerous complications practically impxa 
nble. The unfavorable pK»top>crative effects 
usually seen following the use of ipmal aniei 
thesla for opierabons on higher regkms of the 
body are so Infrequent os to be almost negU 
gible. The pierccntage of failures Is prachral 
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ly ml and m case they do occur the injection 
can be repeated without danger With re- 
sonable speed in operating the duration of 
ancesthesia will alwaj'S be found sufficient if 
the dose has been propcrl) chosen The re 
laxation of the abdominal wall and of the 
vesical and anal sphincters is complete This 
offers a distmct advantage in operations on 
the urethra, anus and rectum and m henna 
Owmg to vasomotor paralj’sis and lowered 
blood pressure, hemorrhage is much less than 
with other methods of onrcsthesia Anoa 
association is perfect and complete We have 
on se\'eral occasions done high amputations 
on \er> old mdn’iduals with no evidence of 
opcrati\e shock SjTnptoms of moderate 
shock sometimes develop after anresthesia 
has disappeared, but it is always of a mild 
degree and we have never known it to be fatal 
Spinal amesthesia is \ery economical from the 
stondpomt of time and assistance to sa\ 
nothing of the comparaU\’c inexpensiveness 
of the solutions The mjection should not 
require more than one minute and onossthe 
sia IS usuall) complete m two and one half 
minutes The anesthetist is then free to 
operate or to assist m the operation An 
intelligent nurse will suffice to record the 
pulse and respirations and to be on the look 
out for dangerous symptoms. In many of 
the mmor operations it Is possible to odniinis- 
ter the anaathetic and then to complete the 
operation entirely alone I have done 
on sev'eral occasions for uncomplicated mgiu 
nal henna and many times for infections 
hrcmonhoids and other mm or operations 
This would be a disUnct ad\’antage m case of 
an emergency operation m the home when the 
surgeon is isolated from his usual corps of 
assistants 

In the list of operations (Table I) of this 
group done m thlg horoital there has been but 
one death This death occurred dunng ^inal 
puncture and before the stovam had been 
injected But as spinal puncture is a part 
of the method we reckon its mortahty with 


death occurred in the hands of one learning 
the method 

It has been a debatable pomt with us wheth 
er or not to mclude intra abdominal pelvic 
operations m the group mentioned above. 
Practically all of our pelvic operations have 
been done under spinal anresthesia and we have 
found It eminently satisfactory but we hesi 
tate to state that ‘ it is in almost every 
respect the anaathetlc of choice The 
chief advantages over inhalation anresthesia 
ore complete relaxation of the abdominal 
muscles requiring smaller mdsions shallow 


Appcndfctoni\ 

451 

Prolapse rectum 

8 

Stricture rectum 


llicmorTboidi 

Fbtula n It 

% 

PerijKoniiaphy 

Curcllafie uteri. 

384 

Operttioia on cerrit 

sS 

KectoTOgioai fiitula 

5 

\ encovHcioil tstuh 
llrriiik — 

4 

(nsuinai 

687 

Fersoni 

17 

\eotral 

30 

Injirfiml nrfFTiitif 

JJO 

OrcufoacbkQ 

377 

iDterior uietbrotoixi) 

180 

Exterior urtthiotom> 

135 

Iljrifoceje 

SOI 

Prostate. 

7 


Opentkmi oa txstide 
Plutk OD oTvUm 
Lower extremities — 

AmputAlioii 

Frmetom 1 

lolectioDs i 

Uken ikin gnift, etc. 

VarkoK Ttim 
Woiindi 
TacDOn 
0>teomyeiiti3 
PopUte^ umryim 
Opcratkmx on Jadnti 
dub feet 

Cy*to*copy. tmmlnnUoo ci fneturex, \-aginaI 
examinijiorK, repeated Injcctkia, emerscncy 
wtnnds, etc. 5 


that of spinal anresthesia. It is important to respirations and a contracted condition of 


note that 26 different doctors took pwixt m the mtestines which fadlitates greatly their 
the administration of the onrcsthetic In this isolation from the operative area. Post 
scries and that none of them had used spinal operative distention Is comparatively infre- 
anresthesia before conung here. The only quent and when present is usually of a mild 
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decee. There arc some distinctlj objecbon 
able features which are not present In 
the first groTjp The Trendelciibei^ position 
which is used in a high percentage of these 
operations adds an dement of danger which 
Is \Tr> real, from upward diffusion of the 
anesthetic solution- All deaths we have 
seen in which spinal anaathesm seemed to be 
a factor (4) except one, ha\*e occurred when 
the TrendeJenberg position was being used. 
The only instances of respiratory failure (3) 
have occurred while the patients were m 
this poslbon Vomiting daring operation 
has occurred m g pet cent of cases in which 
it was used as against 4 pier cent when not 
used Vomiting is one of the most objection 
able features as It almost mvariably occurs In 
the \cry midst of the operation when the 
blood pressure has reached its lowest point. 
Nausea restlessness air hunger etc. occur 
more frequentl> than vomiting but from the 
aome cause, and are dJstresslog to the padent 
if not to the operator \Vlth the TrendeJen 
berg piQsltion axTrage drop in blood pres- 
sure is 30 mfllrm etern mcTCury and may pro- 
gress to a dangerous point All coses of 
marked collapse we have seen occurred when it 
was in use Headache badkacbe and other 
unfavorable postoperative symptoms arc more 
frequent and more severe than in the first 
oup. The average duration of onasthesia 
fh?« region is 55 minutes In case of 
>Try king operations or the necessity for 
multiple operative procedures the duration 
of Will sometimes be insufficient 

One is usuallj able to work on the f>erineam 
and regina some time after there been 
return of sensation m the abdominal wound 
area. For reason it is well to fimib aD 
intra abdominal work required first leax'ing 
operations invohing the perineum vagina, 
and lower parts till ksL MTien spmaJ an®s 
a used routinely for pelric work it is 
necessary to adopt a method of preparation of 
the patient which will require very little 
time, and to operate with reasonable ^>eed 
It is possible that Babcock s techmquc with 
solutions hghter than the cerebro^inal fluid 
would obvhite some of the dangerous and 
unfavorable features caused by the Trcndclen 
berg position As yet we have not giiTH It a 


fair tnal Spinal anesthesia could hardly be 
considered the anrcsthetic of choice for opera 
tfons in this region in the face of so many 
objectionable features We iiare found it 
sufficiently satisfactory however to continue 
to useit routinely for all intrapelvic operations, 

T^LE 3 — PELVIC OPEEATIOKS 
II} to t clom 
MvODKCtoray 

Tuba ud ovftricA jil 

Snpefiuoe ten to 

Tot*l 990 

Non Id oiuy cua maltqde opentlre proetdora 
wen cenled out o e*di emse Only the raott UoporUat 
UsivML Each Dumber rep menu »q)«rat<cue. 

Spinal arucstbesia is not sufficientiy satis- 
factory for ofjerationj on the upper abdomen 
and thonii to warrant its general use here. 
As most of the operations In this region 
require considerable time it is osuoUy neces- 
sary to mject at the area of the cord directly 
supp!>’ing the operative held m order to ob- 
tain aDCsthesm of sufficient duntion If the 
injection is made In the lumbar region and 
high anesthesia obtained bv diffuskio upward 
from change m posture tfie anesthesu will 
not only be rery Urtt but of very short 
duration. With the nigh injection tne dan 
ger of collapse ond respiratory failure are 
markedl> increased Vomiting is more fre 
quent and more prolonged In a fairij high 
percentage of cases the oiuesthesia is not com- 
plete in the upper abdomen While there fa 
no pain during the abdo min al Indsion pain 
and nausea are complained of and remiting 
occurs when traction fa made on the parietal 
and visceral peritoneum The symptoms 
ore not severe and will not interfere with the 
operation but the resulting shock seems to be 
out of all prcmortlon to the degree of trauma. 
This shock added to an alrcadj low e red blood 
pressure may place the patient in a \Try dan 
gerous (xndition Port of the nerve supply to 
these structures comes from the lower dorsal 
ner\es which are not always reached by the 
stovaln In spile of these disadvantages it 
is wise to choose spinal amcsthesia for opiera 
ttons in this region in selected cases These 
will bo spoken of under selection 
Operation on the upper thorax neck and 
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head under spinal anastheaia with any tech 
mquc yet developed Is too dangerous It 
should not be used 

CONTiA INDICATIONS 

There arc certain definite contra indlca 
tions to spinal antes thesia which deserve care 
ful consideration- Those based upon the 
phj’siological action of mtraspinal anccsthctics 
are most important 

As there is an almost constant drop in 
blood pressure of varymg degree spmal antes 
thesia should not be used m cases in which 
there is marked hj'potension from shock 
hfrmorrhage, or anj other cause Moderate 
hypotension need not be considered a contra 
mdication except m operations on the upper 
abdomen or higher Operations on the perm 
cum rectum and lower extremities can be 
done safely even in the presence of marked 
hypotension but special care is necessar> 
m dosage and 8upporti\’e measures In 
ezeepbo^ cases where spinal anicsthesia 
would be considered the anasthebc of choice 
in spite of the presence of marked hypotension 
operation could be safely done b> giving 
continually during the operation normal 
salme containmg adr enalin mtra\'enouslv 
This procedure seems to combat successfully 
the usual drop m blood pressure The \*cry 
old and assthebc mdividuals from long con 
tiDued illness seem to be unable to re estab- 
lish their blood pressure after a moderate drop 
As a rule they should not be chosen for spinal 
anaesthesia, unless the operation is below the 
level of the pubis and a N'ery small dose can 
be used 

Cases m which there is marked mterfcrence 
with free cardiac action should not be chosen 
Le pericarditis, advancedmyocarditis media 
stmal tumors and large pleuritic effusions 
displacing the heart. These cases almost in 
variably do badly under spinal antes thesia 

Respirations are shallow and slow and the 
diaphragm plays an important rOle, so that 
spinal anaesthesia is contra mdicated In any 
condition which mterferes mar kedly with dia 
phragmatic breathing lc. eitensi\e asates 
large mtra abdominal tumors large pleuritic 
effusions etc. This does not apply to opera 
tions below the pubis. There Is one impor 


TABLE 3 — THORAX AND UPPER ABDOUEN 
Thorn — 

AVire for fractured rib 3 

Liver abscess ij 

F.mpyrma j 

Woonds } 

Abdomec — 

Gaitro-enteroflomy 3 

New-trowth 17 

of itomich 4 

Fistula 7 

Spleaectom> 4 

Splenopexy a 

Peritonitis ai 

Operadoos on mtestlno 50 

Cbdecyitostomy t 

Nepiuopexy 8 

Nepbrectomr 3 

Ureters — piosllc i 

UmbOicoJ henua 5 

Epigastric hernia a 

Total I4Q 


tant exception to this general statemcuL In 
paralytic ileus after the injection of 5to\'ain 
the Intestines tend to contract and the re 
taxation of the anal sphincter allows them to 
empty thcmscKes so that the mterfcrence to 
respiration is quickly removed This of 
course would not hold in mechanical obstruc 
tion 

Cases m which there is existing cerebro- 
spmal disease should not be cho^ unless 
there arc other conditions present which ren 
dcr spinal anesthesia the anesthetic of choice. 

It 15 dangerous to use spmal aniEsthesla 
when there is any likelihood of a con\nilsion 
occurring at the time of or shortly after in 
jcction LC eclampsia tetanus and hysteria 
We ha\ c observed one death which occurred 
in an eclamptic convulsion m a woman who 
was given stovam, pr^jaratory to doing a 
cfcaarinn section If spinal anresthesia is 
especially mdicated in any of these conditions 
as it probably always is In eclampsia measures 
should be taken to avoid the occurrence of 
convulsions at the time of operation. 

Although we have used stovam in children 
quite extensivTly we have not found It very 
satisfactory Considerable difficulty is usual 
ly encountered m trying to effect Inmbar 
puncture, due to resistance on the part of the 
patient This may result m imdue trauma 
to the cauda eqmna. The percentage of 
failures is higher than In adults and on a few 
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occasions it has been neccssarj to give a gen 
eral anaathctic even with perfect amcsthealn 
on account of extreme reslJcasneas and ner 
vousness It Is probably better to confine the 
use of spinal anirsthesla to the selecti\*e field in 
children 

Extremely nervous mdlvidusts and those 
who ore prejudiced against the method had 
better be excluded 

Mari-cd deformity of the spmai column is 
not necessarily a contraindication to spinal 
anjesthesia Of course if the deformity is 
so marked that spinal puncture cannot be 
done, it cannot be used In more than 3500 
consecutive cases I hav’C not failed to effect 
puncture in a single case. If there is active 
disease of bone or the overljnng soft parts 
spinal antes thesia should not ^ used 

aELEcnov 

In spmai arucsthesm a v^ry small dose of 
a toxic drug is used and it ts oonfined to a 
nmnll area in Its direct action The oedoo o 
temporary and there is no deleterious effect 
on structures remote from the area of injec 
don These points in addition to its particu 
lar physiological action pecuUarl> adapt it 
to use m certain coodiaons m which inhala 
tion anaBthesiais contra mdicatcd Thelatler 
is dangerous in these coadldoas because it 
places the organism m a state of general 
toxfaty because of its irritative action on the 
lungs and because of other less important 
phj^ological action peculiar to it- In a 
general way we consider that all opcmtlons 
below the lev-el of the nipples can be done with 
a sufficient degree of success under spinal 
to warrant its use m this tdcclnr 
field but only in the hands of one with 
reasonable skill in the method Facts bearing 
on physiological action should be the basisfor 
selection in the majority of cases. 

Patients in which there is a very high 
blood pressure, or m which a slight nse In 
bkx>d pressure would be dangerous, or in 
which It would be advantageous to lower the 
blood pressure dunng operation, should be 
operat^ under spinal anrathcaia. The ma 
lority of patients in this class would probably 
be those suffering from advanced arterio- 
sclerosis or cardiorenal disease and aneurisms. 


There is less impairment of renal function 
following operation under spinal anjcsthesia 
than with inhalation amesthesia. This fact 
has been deimiteJy determined by a compara 
tive study with the phcnolphthalein functional 
renal test and by careful examination of 
catheterued specimens of urine before and 
after operatiun This fact renders iptrul 
anaathcsia doubU indicated in the presence 
of ncpbntij Although on two occasions 
we have seen severe acute nephritis develop 
oJter a small operation under spinal antes the- 
sia we feel that the sudden renal impairment 
13 due more to trauma and tone ibsorptJon 
than to an\ effect of the anesthetic on the 
kidne)-* m the case of spinal an rs thesis- 
With ether smasthesia it is more rcasonabic 
to admit a direct tone action on the kidneys. 
The higher percentage of impairment of 
excretion as shown by the phthoiein test gives 
reason to this assumption. 

In tuberculosis of the lungs, chronic bron 
chitis and all other diseases of the respiratory 
tract except those mentwned under contra 
indications spinal onirsthesia is preferable to 
inhalation anaathesla. 

Persons suffering from byperthyToidIsm 
Gin undergo operations on the lower part of 
body With ipimd onjcsthesia without danger 
The slowing of the pulse seen regularly with 
ttovTuo may be somewhat protective. Un- 
fortunately operation for goiter b not safe 
with this method 

In our senes of ov-er 7000 cases no 84 >-calied 
status lymphaticus deaths have occurred- 
Where tl^ complication could be anticipated 
spinal aniBStheaia would probably be prefer 
able 

SUiniAEY 

Spinal anjcsthcsm b a method requiring 
special training and ex perience in order that 
reesonably gtxxi results be obtained and 
safety secured TTib is most important In 
iti selective field where coses presenting grave 
dangers are being hondlcd- 

It has a particular field of opcmtions in 
which it can be considered the an.TSthetic of 
choice in many respects. 

It has a wider fidd of applicability m which 
less satisfactory but reasonably gcwl results 
can be obtained 
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Operations on the upper thorax neck and 
head arc bejond the scope of spinal analgesia 
and It should be attempted m this area onlj 
under i-erj exceptional drcmnstanccs 
There are distinct contra mdications to 


spinal anesthesia having their basis mainly m 
ph>-siologlcal action 

It has a selecti\’e field of appbcabihty m 
which It IS the least dangerous ancesthetic m 
certain hazardous cases 


CHOLECYSTECTOM\ 

Bt ilAJOR G SEEUG il D St. Loau 


T he prcscnt-da> operation of cholecj's- 
tectom> rests upon a basis so tinn 
and so well established that one 
hesitates before contnbutmg to this 
piarticular chapter of surgery And jxt cer 
tain more or less weight) considerations point 
80 defiiutel) to the conclusion that the gall 
bladder can be remo\*ed more satLsfactocUj 
and with most safet} b> enudeatmg it from 
the fundus downward that there is at least 
warrant in cmphasmng anew this procedure 
In pointing out the odvimtages of this method 
as contrasted with the so-called t>-pical 
cholecystectomj (i e. pnmar) division of 
the cystic duct and cystic artety and re- 
mo\'al of the gall bladder from below up- 
ward) there is no thought of prosclj'ting 
The winnin g ot surgical con> erts is a trcach 
erouslj unsatisfactoiy procedure. Surgery 
win always represent highl> indi\'iduah 3 tic 
effort, and those whose results warrant ad 
herence to a satisfactory method should 
persist m the practice of that method The 
operation of cholecj’stectom) howe\cr has 
furnished me so much chagrm and many 
pitfalls of disaster that it became absolutely 
necessary to institute a personal survey 
In sp«iking of pitfalls and chagnn I ha\c 
in Trnnd chiefly two factors namely death 
foUowmg cholec\’ 8 tcctomy m cases where a 
fatahty was not, and m reality should not, 
have been anticipated and secondly mjury 
to the duct system m spite of the practice 
of what seemed to be dihgent caution Both 
of these factors rested whoUy or m large 
part, upon poor technique of that I was 
Certain. I was equally certain that as my 
opcTati\e experience developed and fur n is h ed 


me in generaJ with commensurate surgical 
poise and assurance, it was failing markedly 
to render me this same service m the field of 
gall bladder surgery ^\^lat I was uncertain 
about was where fault m techmque lay 
\ due was furnished by the fact that ten or 
twel\x years ago when I was removing the 
gall bladder from the fundus downward, I 
seemed to have had fewer difficulties and 
certainly fewer qualms than I had after modi 
fying my technique along so-called standard 
lines by attacking the cystic duct first 
Another due was furnished by the fact that 
the chapter on postoperative repair of the 
bile-ducts seems to be much larger m the 
literature of -Vmenca than m that of Germany 
and France, where the operation of choice is 
removal of the gall bladder from the fundus 
downward Evidently the ducts were more 
frequently mjured m this country 

At this stage of the inquiry it became neces- 
sary to look mto the reasons gov'crmng the 
majonty of Amcncan surgeons in their choice 
of operation from below upward and also 
to try to establish the fundamental surgical 
pnnoplcs underlying the techmque of chole 
cystectomy 

Up to 1900 the operation seems to hav*e been 
done exclusively from fundus do wn w a rd 
In 1902 W J Mayo recommended thu pro- 
cedure and in 1903 Moymhan described the 
same technique. Up to 1906 all the standard 
Amen can textbooks described only type 

of operatiorL In 1906 Erdman describes the 
same operation but adds that in some cases 
owing to disagreeable bleedmg it is wiser to 
divide the cystic duct first and remove the 
gall bladder from below upward. At about 
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this some time the hfayos and ^^oI'niblln 
began to advocate the operation from below 
upward and lorgley due to thar advocacy 
tyx)e of operation gained fa\‘or uotQ now 
It may be fairly regarded as the typical 
cholecjitectomj in America. Thu change of 
front in opcrati\‘C technique secmi to rest 
almost sold) on the notion of lessening bleed 
mg Jloj’mhan adds the laconic argmnent 
that b) tins method the only dlfTiailt part 
of the operation is accomplished hnt, and 
the Afajos point out that by this method one 
avoids injury to the common duct b\ not 
having an) traction on iL 
Aside from the general pnnanles under!) 
mg the a\‘oidance of contamination b) proper 
Isolation of the jntrap>cntoneal field of opera 
Uon the approach through adhesions with- 
out injury to adjacent structures and adc 

3 uatc properly placed drainage there ore 
irec defirdto principles underlying the op- 
eration of cholccyatcctom) 

I The operation must be planned so that 
bleeding becomes as Insignificant o factor os 
possible 

a The cystic duct must be isolated before 
it Is divided 


3 The common and hepatic ducts most 
be probed for the presence of atones or con* 
stnctions 

Uttmorrhaic It b undoubtedJ\ true that 
hamiorrbage is best controlled at its source 
b) bgatnng the cj-stic arter> just as it ap- 
proaches the cj-stic duct. Most of the recent 
articles mention the necesHt) of doing this 
arguing that if the cholecj'stectom) be done 
from above downward the operator b con 
fused by a blood) held In the performance 
of chofecj'stcctom) three t)p« of kemor 
rhage arc apt to be encountered (i) paren 
cb)matous Ljccding from the bed of the gall 
bladder ( ) artenal hxmorThage from 
branches of the cj-stic arter) distributed on 
the wall of the gall bladder (3) more senous 
haanorrhngc from the cystic artery itself 
near it* ongim Both the importance and the 
consequence* of parench)'matcmi Weeding 
ba\e been e-mj^erated It is almost In 
\’aiiabl) controlled by a small game pack 
laid agidnst the bleeding area, and \cry fre 
quentJ) it b possible by careful procedure to 
strike on almost bloodless plane of cleavage 
between the gall bladder and under lurface 
of the liver Arterial hicmoiThagc from 
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Frs.4(atlrft) Spiral imogtioent < 4 Qitkdoct. Thh type octumd In umie 
what more tVan per cent <» the cues examined by Rn^t. 

F!ft. 5 An Inxtioce of three hepatic dacta an anmoily oconrlnc tosnewhat 
of teaer than to |>er cent tn Ruga t caag. 


branches of the cystic artery can always be 
immediately controlled with artery forceps 
and offers no greater disadvantage thw 
bleeding from small vessels in the course of 
anj other operatioiL Indeed very often this 
type of hssmorrhage is an unmbeed ad>'antage 
in that it olds the operator in tracing down the 
mam branch of the cystic arterj enabling 
him with a few strobes of the knife to strip 
the vessel downward and ligate it near its 
ongm This method of following the gall 
bladder downward imtil one reaches the cystic 
arter> is m many respects analogous to the 
operation of the thyroidectomy in which by 
careful step-bj step dissection the lobe of 
the thyroid is freed until its \ essels of supply 
arc brought mto \aew 

The region of the neck of the gall bladder 
is qiute vascular and not Infrequently an 
attempt to expose the cystic artery at this 
site even bj blunt disse^on results in the 
tearing of small subpentoneal \ essels This 
in turn is followed bj rapid subpentoneal 
blood extravasation which conceals thcimdcr 
lymg structures and renders search for them 
treacherous. This unfortunate subpentoneal 
ooze is undoubtedl> responsible for many m 
stances of duct mjury 

As a matter of fact, if one maj judge from 


hi5 cxpenence in witnessing other men work 
the av’erage operator does not ligate the cystic 
artery separately but grasps in hU clamp the 
c>’sUc artery and the cystic duct together 
TlieTc is no need to emphasize here timt the 
removal of this damp after supposed bgature 
of duct and artery is qmte frequently fol 
lowed by a hJcrDorrhage that is usually per 
plexmg and sometunes difficult to control 
even if one follows Mayo s advice of carefully 
exposing the tnanglc of Calot, If on the 
other hand in removing the gall bladder from 
above downward one should encounter 
exactly the same type of hiaanorrhage he 
will find that by using the mobilized gall 
bladder as a tractor he can aid himself im 
measurably m exposing the field and grasping 
the bleedmg vessel without any undue danger 
of mjunng the ducts. We see therefore that 
parenchymatous bleeding and bleeding from 
the smaller branches of the cystic orterj are 
m themselv'cs relaUveI> insig^cant. If wc 
are to develop a surgical prmaple regarding 
hBcmorrhagc it will have to be one governing 
bleedmg from the c>'3tic artcr> itself It 
certainly is not irrational to base this pnn 
aple on the fact that the cystic artery is 
bgated more readily and with greater safety 
after the gall bladder has been mobilized 
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The Bccond pmiapJe to be developed u 
the one gtrtrning ligation oj Oh cyttu duct 
Shall hgaUon be performed as a prcliimnar> 
procedure or after the gall bladder has been 
dissected downsrard so as to de^-e/op the c>'*- 
dc duct 05 a pedicle In ipcahing of hcra 
orrhage ond the best means to combat ih 
one hesitates to dogmatixe. for the cunple 
reason that the occurrence of htmonrhage 
is dependent jn no small measure upon the 
essential dc\ emeas and genius of the operator 
In consldenng the approach to the cystic 
duct, hoTvever wc are on much more sobd 
ground for the reason that we arc obliged 
surgically to reckon with concrete anatomical 
facts. 

The anatomical researches of Huge Rio 
Branco Kehr Delbct, ond Bclou do not 
teem to ha\’c won in America the recognition 
that they merit- Th conclosionj reached 
by these vanous mvestigotots are in practical 
Qgrccmcnt For our purposes most 

significant fact developed by them is that the 
anatomic relationships of the cystic and 
hepatic ducts is pcrplcxingly variable 
cording to Rugo the so-called normal or 
typical arrangement wlierebj the cysbc en 
ten the hepatic at on acute angle, formlnt, a 
triangle whose base is the cystic artery (tn 
angle of Calot) maintains in only about 33^ 



posan. 

per cent of cases In approximately 35 per 
cent the c>-8tjc duct runs diroctlj pa^d 
and in contact with the hepatic duct in 
most of these instances of parahdism the 
two ducts art so hrmlv bound together by 
conncclivc-tissuc adhesions as to def> blunt 
separation creating the impression that the 
two ducts arc r^> one In somewhat 
more than 33)^ per cent of instances the 
cystic 15 adhaent to the bepahe and instead 
of c^jcning into its right lateral ospwet, winds 
under it, opening into the posterior aspect, 
or forms a more complete spiral and opens on 
the left ktcral margin or even winds com- 
plete!} around it, and opens on the antenor 
ospect of the hepatic. In jo per cent of 
instances there were three hepatic duct 
branches instead of tiro and in 4 5 per cent 
there were bxo hq^Uc duct branches. A 
mere statement of these anatomic anomalies 
is not very impressive, but a glance at a 
Bchcmatic representation of them (taken 
from Ruge s paper) serves most admirably 
to emphasixc the difficnltv and danger at 
tendont upon the so-called prelirmnary liga 
tion of the cystic duct (see Figs, i to 5) 

Tbo point is simply this The cystic duct 
Is with greatest safety Identified as a stnetnre 
nmmng from gall bladder to the common 
hepatic duct- Attempts to pick It up in the 
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Hg a I Tpr»ure »ecured b> usJog ordlntrv ind ion 
pi ■turcil In Flff 6 

region of the gastrohepatic omentum arc 
frw[uentl> obi>cure<l b\ the same confusing 
hamorrhage that ha\c already desenbed 
r\ cn if the field be dear and the duct rccog 
nized It ought not to be divided until it is 
traced back to gall bladder neck and forward 
to common hepatic duct Such a dissection 
ma> be uncomfortably difficult If on the 
other hand the gall bladder is mobilized from 
abo\t downuTird the cystic duct comes into 
vnen if not automatically at least \ cry read 
ilv and once in \'ier\ is easily developed and 
freed along its whole course by eicrtmg a 
little traction on the gall bladder I have 
encountered some difficulty in freemg the 
duct at the point where it emerges from the 
gall bladder but I am confident that this 
difticulty 15 ala-ays due to m\ ou-n inexpert 
ness I have never exptnenced the slightest 



FT* 7 

fear of pulling the common duct up and damp 
ing It 

Finally we come to the third pnnaple 
namely asceriaintng by means of a probe 
uhcilicr or not the common and hepatic ducts 
arc unobstrucied throughout their course In 
most of the artides dc\oted to cholecystec 
tomy the authors spccffically state that after 
the gall bladder is removed the ducts should 
be palpated for the presence of stones It 
IS of course a well known matter of fact that 
stones may be present in the duct svstem with 
out ever produang characteristic symptoms 
or wathout produang them until shortly or 
some time after cholccy-stostomy or chole 
cj'stcctomv has been performed It is an 
equally well knowm fact that the location of 
stones by palpation is a very illusory proce 
dure even when the stones reside m the easily 



SimGER\ G^'NECOLOG\ OBSTETRICS 


50 



palpated gall bladder Much leas rcboncc 
can be placed on palpating the ducts. Fur 
therraore the ducts ore not infrcquentlj 
partiall) or completel} obstructed b\ inflara 
matorj or congenital stncturcs or \'a]\c for 
mations, none of which condition can be 
detcnnlncd by palpation 

If palpation be supplemented bj exploration 


of the lumen of the nght and left hepatic, 
common hepatic and common ducts there 
will be much less likelihood of o\Trlooking 
fctones It is about as radonaJ not to explore 
the duct B)T>tem adequatclj when opemUng 
for bHioiy disease as ft would be to rcmo\T a 
chronlcaU> ln\*ol\ed appendix \rithout thor 
ough intra abdominal etploration in a case 



SEELTG CHOLEC\STECTO^^i 


SI 



Fig. II Gall-bladder complclely free Cyatlc artery ligated Clamp applwd OD 
cyitlc duct dbtaDy an J artery f reqw proTimoIly to atcady iturap for probing 


of obsoire abdominal disease. Probing of 
the ducts IS easily accomplished provided the 
cj’sUc duct 13 diMded not farther than one 
half inch away from its entrance into the 
hepatic An ordinary copper probe casil\ 
Imds its way through the cy-stic slump com 
mon duct and papilla of \ atcr into the duodc 
num or through the cystic stump and com 
mon hepatic upmtoeither right or left hepatic 


If the cystic stump is left too long the probe 
encounters the spiral \alvc3 of Hcister which 
blocks its passage through the duct- This 
probably accounts for the fact that so few 
operators probe the ducts 
The important conclusion is that a guldmg 
pnnaple in cholecystectomy ought to be 
thorough exploration of the ducts sN'ith a 
probe Such an exploration cannot be made 
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if the pojjuhr opcmuun thi fjav 1 per 
formed In thU operation the c\sUl duct, 
or os I ha\‘e more usuall\ !.ecn it performed 
the cvstic duct and c>’4t]c artery ore clomped 
together doublj divided between the damps 
and then the galj bladder remo\ cd from below 
upward. After the duct haa once been 
crushed in a damp or ligature it is almost fm 


pobsjb/e t find it lumen in irder to gam 
entrance for probing If the clomp or ligature 
contams both c\-b>tic duct and cj’btic arterj 
it tvould of course lx hazardous to release 
these structures in jrder to attempt cxploro 
tion of the duct lumen U on the other 
hand the ej’sbe duct is exposed from abo\e 
one raa> %erj readil) damp across it at the 



SEELIG CHOLECYSTECTOMY 


53 


proper levTl di\'ide tiic duct below this damp 
and rlcarlj expose the lumen of the stump by 
grospmg Its wall with two or three artcrj 
forceps 

Bearing m imnd the pnnaples alread> out 
Imed the operation of cholecystcctomj is 
performed os follows An inasion varjnng in 
length to meet conditions is placed so that 
itb upper end starts at the tip of the xiphoid 
cartilage and its lower end is from one to two 
linger breadths to the nght of the mid line ’ 
The ontenor sheath of the rectus is opened 
along the whole length of the masion and 
the bell> of the rectus retracted outward 
The pcntoncum is then opened and if the 
hgamentum teres of the hver crosses the 
held it 13 doubly ligated and di\nded between 
the bgatures This inasion has two ad 
vantages it leaves the nerve suppl> of the 
rectus mtact, and it bnngs one almost Im 
mediatelj mto contact with the gastro- 
hepatic hgament It is difficult to under 
stand why this inasion furnishes a so much 
more adequate exposure than does the or 
dinar> nght rectus masion The fact of the 
matter is that the difference is most striLing 
Figures made directly from the cadaver 
illustrate the pomt admirably (see Figs 6 ^ 

8 and 9) 

After the pentoneal cavity has been opened 
and the necessary exploration complete all 
adhesions arc separated preferably by sharp 
dissection, until the gall bladder is in full 
view and the free edge of the gastrohcpiabc 
ligament clearly outlined Protective packs 
are then placed special care bemg used to see 
that the nght kidney pouch and the foramen 
of \\ mslow are coffer dammed against the 
entrance of escapmg bile. 

The fundus of the gall bladder is now 
grasped m a clamp and as it is thus held 
tense hght strokes of a sharp knife euarde 
it a few millimeters from hver substance 
these masions should extend only through 
the serosa Frequently a little traction on 
the gall bladder suffices to stnp it from the 
liver bed often this stnppmg process 15 
favored by dividing the serosa along the 

Tbe tTvincTW tod i kp racaotlr to tHy tdrocatad br lla*<S)CO>'ltz. 
u cquHj uVatrul* cip<mt«,bcil it vQl doabOcMlj lai kkm 
tiMM Mm KniraLi dmlcf) aqouiiiiitT na-— iry lor cocifiat* 

ili'Wta d noiida urtM lu flb«n. 


lateral margins of the gall bladder Frc 
quently the gall bladder docs not yield so 
readily when it becomes necessary to separate 
it from the hver substance by blunt dissection 
with the finger (Fig 10^ Some paren 
chymatous bleedmg always accompomes this 
step but it IS a tyqie of bleeding that is 
invanably checked by plaang a small gauze 
pack agamst the ble^uig surface If a 
spurting branch of the cv'stic artery is en 
countered it is immediately clamped Even 
if this spurting hniraorrhage does not locate 
the cy'stic artery for the operator it is usually 
very easy' to detect the vessel on the mner 
(mesial) aspect of the gall bladder Once 
located the vessel is dissected out of its bed 
and freed to a point median to the cy'stic 
duct where it is hgated 

In stepping the gall bladder down one 
frequently experiences difficulty owing to a 
well-developed pelvis that conc^s the cvstir 
duct m Its upper park In such cases the 
p)elvis IS grasped m a clomp and raised from 
the underlying cystic by blunt dissection 
(see insert figure) By putting gentle true 
bon on the gall bladder the cysbc duct ls 
easily outlined and can be followed down 
to its end pomt This can usually be done 
by blunt dissecbon Frequently a combma 
bon of blunt and sharp dissecbon is neces- 
sary 

After the cysbc duct is exposed throughout 
Its length, it IS clamped across above the point 
selected for division and held by small arterv 
forceps below tbis pwmt (see Fig ii) The 
duct 13 then divided below the damp and 
the gall bladder disposed of The stump of 
the cysbc is now steadied by means of the 
artery forceps alreadv attached to it so that 
two or three other forceps may be used to 
gra^ the edge of the lumen and hold it open 
for purposes of probing (sec Fig 12) An 
ordinary probe is now inserted mto the lumen 
of the cysbc stump and directed first down 
ward untfl. it enters the duodenum, and then 
withdrawn and directed upward until it 
enters the common hepabc ^om which it is 
directed mto the nght and left hepabc ducts 
(sec insert, Fig 12) Ordmanly no difficulty 
IS encountered m exploring the lumen of the 
vanous ducts provided the cy'sbc duct is not 



54 


SUliGER\ G'i"NECOLOG\ AND OBSTETRICS 


dl\^ded at too great a di5tancc from it* en 
trance into the hepatic 

After the ducts ha\e been satjsfactorilj 
explored the cj'stic slump is bgated with No 
I chromicixed catgut and a rubber dam dram 
l» So placed that the end of the drain Ilea 
at the opening of the foramen of \^lnllor1r 
The stump of the c)-8tic duct bes on the 


upper surface of the drain which as ft u led 
out of the abdomen 1* made to co\‘er the 
row be<l from n hich the gall bladder has been 
removed 

ViTi> — TtroufJ) the rouib /:iprrr«t«J cociteax cl 
the T>er«rti9(9t ^ VoiincD; of Uie U fvmitr of flB- 
doK then mu (iu. J u m dispmtl both smicnicil 
OMteriil od the v«lujbie Ica of the •rlHt To«i 
J0M9 


BENIGN TUMORS OF TIIE INTESTINES WITH SpfCIAI RETERKNCE 
TO FIBROMA 
Rtpoar or v Cast 
B L L KIM \ n M I> \ * <)«u 

Tna IW Drinrtma d OOvrtnci ad CVnul j — T Uw Utninn ot ' - m- i itm 1 cArti 


I NTESTINAL tumors arc rather un 
common benign tumors of the bowd ore 
stilJ more uocomm<.n and hbromata are 
ver^ rare Thus Heurtauj^ (i) In a 
\*er\ coropreheosive ^e\^ew of the hteraiure 
op to the date of pubbcatioo of hu paper 
(1899) could find onI> three cases of fibroma 
which bad been authenticated b) histolocicai 
eaminadon Aon Bruns (3) sa)-s l^re 
fibromata arc vrrj rare fibromjtimatn are 
more ffe<iuent Heurtaux could find onJv 
three case* that had been examined his 
toJogicallv Hcisig in 1897 operated on o 
cftng of fibroma of the small intestine and 
could find no others in the literature 
Goibard and HuUnd i t) make the same ob- 
servation The} refer to Heurtaux* three 
coses and also mention one b\ Schwart* of 
fibroma of the Ileum but do not givT the 
bibliographic reference In fact medical lit 
emture contains but few reference* to benign 
Intestinal neoplasms and most of the arti 
cles arc mere case reports The vonou* 
Icitboots on pathologj and on sorger) men 
tion the subject casually or not at alL Even 
worlts on tumors such as Bland-Sutton (4) 
and Hcrtxler (5) dUmias the subject in a 
few words. A\ c could tmd onl j one thorough 
review of the subject namely the »cnca of 
articles b> Heurtaux (1) and wc fed that we 
can do no better than to follow the general 
outlines of the treati*e as he leaves httJe or 


nothing to be t-aid in the wav of general con 
ridcTBUon of the subject 

The ba.M> of Heurtaux s work Is a prcvnoui 
paper b} Steiner on mvomata of the gastro 
iDlesUnai tract Heurtaux discard* all of 
Steiners casca except those of intestinal 
turnon, whith have b^ studied hi tulogical 
l> 39 in number To thew; he odds 3 mj'o- 
mata In adibuun he tabulates all other 
authentic benign iumor> found bv him in the 
literature He veems t have been In 
flueoccd m his selection bv Longuet (6) 
thus Loogucl accepts some of the tumors 
reported bv Tcdcnat (7) but for no apparent 
reason rejects others, although TWenat s 
cases with the exception of one were studied 
hUlol igicall} \\ c have therefore included 
these cases la the tables taken from Heurtaux 
and added to bj us In addlbon to a thor 
ough review of the btemturc I have searched 
through the records of the Charitv Hospital 
(where about 10000 operations per veer arc 
performed) for man} }Tars back but have 
found no similar case Case 0 of the table 
was a tumor of the mesenter} but it was in 
duded because of the intestinal invehTment 
present 

\Aith the kind permission of Drs A\ J 
Mo\t> and H S Plummer 1 am also able to 
report bncfl} tevcral unpublished cases of 
benign Intestinal neoplasms which have come 

C«b>T Ur— U*— DctViiIi Us CUr M 
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1 FlbrorruU. « Low power iboiHac reacon 
b hidh power 


to op>eratJon in the Ma>o Cbnic The annuol 
reports of the dime were examined ^-ilh the 
exception of the report for i8^ which nas 
missing and the records of the cases found 
were rtrvacw ed Thus out of a total of 44 654 
intrapcntoneal operations there were found 
the following 

Lipoma of colon 6 

Flbromj oma of mesentery i 

Fibroma of mesosigmoid i 

Dermoid c>it of mesentery i 

Mvoma of jejunum i 

Fibroma of colon i 

Retroperitoneal lipoma i 

Polypoili of colon i 

Papillomata of colon i 

Of these it can be seen that the true 
solitar\ intestinal tumors are the 6 lipomata 
the rajoma of the jejunum and the fibroma 
of the colon \s noted under the heading of 
adenoma {q r ) rectal pol)!!! (which arc 
adenomatous) are fairl} common and there 
were 76 cases noted m the reports os well os 



7 cases of rectal papilloma One case of 
pedunculated fibroma of the rectum was also 
(liscoicrcd A case of dermoid of the 
rectum was recorded in the 1909 report but 
upon refemDg to the histor> this was found 
to be a socral and not a rectal tumor The 9 
cases from this clinic arc considered under the 
various headings 

Heurtaux slates that bemgn tumors ma> 
nnse from (a) the mucosa adenoma (b) the 
submucosa fibroma (c) the musculans 
mjoma (d) the fat cells of the external 
coal lipoma (e) the fibrous tissue of the 
subserosa fibroma (f) epiploic appendages 
lipoma (g) the vessels of the intestinal wall 
angioma (h) possibly from musculans mu 
cosa myoma He think s this last source 
of ongm 13 doubtful due to the poor dc 
vclopmcnt of the layer and further states 
that theoretically tumors mav spring from 
other tissues of the mtestinal wall but that 
such tumors have not as yet been reported 
Two cases of teratoblastoma have also been 
reported (Longuet) both being rectal tumors 
The fibrous tissue of the nerve sheath con 
stitutes a probable pomt of ongin as Lcnche 
(9) Branca (10) and Mane and Couvelaire 
(ii) report cases of generalised neurofibroma 
tosis mth manv mtestinal tumors which 
without doubt are histologicallj identical 
mth the cutaneous neurofibromata in these 
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paticnta Howe\cr this has not been proved 
hence we can onJj consider them os multiple 
tibrorantn \-cr\ probably neurofibromata 
As these tumors arc manifeatl\ different 
from the solitary fibromata we haw tabulated 
them scparatel} m order to awid confusion 
Heurtaui was able to collect 50 authen 
heated tumors da-viJicd as foDows 


In addition to thcK eases taken from Heur 
taui we have collected from the literature 
II fibromata (mduding our own cast) it 
adenomata 13 m\omata 31 bpomata t 
hbroravTomata, 3 neurofibromata i rhabdo 
m>oma (malignant;') i tcratoblastoniata ami 
I hbro-adenoma making a total of iiq 
We have alvj Inveatigatud man> other cai>« 
reported or referred to in the bteraturc 
wfech wt do not conoidcr aufliritniH sub- 
stantiated to be indudod These cases will 
be referred to under the vanous headings. 


As above noted hbromata are vcr> rare 
m fact, Longuet doubted their e.-osteno. 
Thev maj of course ansc from anj one of 
the several la>er* in which ribr>us tiisue is 
found more frcquentl) however the) spnnp 
from the submucosa or the subveroba \nc 
cari (ij) thinks that the tumor in the case 
reported bv him arose from the fibrils Ivdog 
between the hben of the musculans In our 
ne are of the opimon that the tumor 
sprang from the submucoso, as it extended to 
(he muf3»a (see Fig i a) which Is intart. 
Thus the Intestine was neccftsarllv opened 
during Its removal ^s regards location 
libromata arc alwut cquall) distnbuletl be- 
tween the large Intestine and the small thus 
of the 14 cases reported 5 arc of the targe in 
tcstJne 7 of the small i of the mesentery and 
I of the ileoaccal angle. In sire, they vnr> 
from a small nut to a five kilogram tumor 
the sire of an adults head As to mode of 
ongin we find 6 pedunculated 7 Be&sDc and 
I of the mesentery Four of the pedunculated 


tumors are of the large mtestine 2 developing 
mto the lumen of the bowel and i Into the 
pclvas Ten of the eaxi arc females, ranging 
In age from 2 1 to 44 years 3 arc males, age 
17 42 and 50 ami in i the age and sex are 
not stated Three of these tumors were 
found at autops) one (Lange) died after 
operation and the others were cured b) op- 
eration We have investigated several other 
cau»cs reported but do not consider them as 
undoubted tiiscb> of (ibr ima Thus Ljickmann 
( I 3) refers to a report of Grossman who holds 
the tumor to be a large omental fibroma. 
Lackmann however thinks this is real!) a 
tumor springing primanlv from the wall of 
the Iran verse colon and sccondaril) dls 
xcting iu wav into the great omentum The 
turn ir was found at autops) in a patient 
dvdng of pentomtis after a vear s illness the 
exact diagnosi 1 not givxn \ large tumor 
wjs founil in the omentum and it was also 
connectcvl with the tran verse cclon His- 
tologicallv n u-a a cuarx threaded fibro- 
ma ObnousK we cannot include llus 
tumor In our h t \erncuil (14) reports a 
case of pedunculated libroma of the rectum 
but there 1 n record of a histological ex 
amlnation of thi tumor In the discussion 
of this paper 11 luel stated that he had as- 
sisted \elpeau fifteen VTors before in the re 
moval of a fairlv large fibroma of the rectum 
in uhicb cax Follin made a micrcricopiral 
dlagnoMs of fibroma Malasscx stated that 
he had had a eax similar to the one reported 
by \emeuil which was microscopicall) a 
bhroravoma Selbv (15) reports a case of a 
pedunculated intra intestinal tumor of the 
ileum which wa a fibroma or a libromvoma 
but there is no record of histoJogicaJ ex 
aminatjon Lange fj6) refers to a case bv 
Peek* but the reference U not suflidcntlv 
speahe so I am informed b) the librarian of 
the burgeon General b Librar) Thu we 
have left 14 proved enses of fibroma, and will 
give a bnef rfeum6 of these case* 

Case Jaiuco rejwrtcd Liy Heurtsux ( ) 
Female 35 yean old U 1 with ob»cure digcttlre 
tronbles, extreme an*mifl and CacbeiU. Tumor lo 

IM0 pniw TiuacTM la Pmtowm Ntb. nad 
■•rl acbw COM rcOl M fTiMM litocM 4rT peran K«an I 
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the left tide of tlic abdomen as large aa the fiat 
At operation, the tumor was found to spring from 
the colon sessile 13 centimeters of the colon was 
resected with the tiimor Recovery Histological 
ly the tumor was found to be a fibroma springing 
from the cellular connective tissue of the subraucosa. 
Case 2 Reported by Hcurtaux (i) Female 
age 32 tenesmus, bloody and frequent stools 
Tumor protruding through anus. Operation bga 
uon of pedjde and removoL Histological 
ciamlnalion showed It to be a pure fibroma withsome 
Imtativc and vascular change Cured 

Case 3 Reported by Hcurtaux (i) Female 
age 44 tumor first noticed 15 years before opera 
tioD, during first labor Since then the tumor pro- 
truded from auus at each itooL Obstinate con 
stlpation a stool every 8 or lo da^i only when 
preceded by an enema, PedonculatecL Operation 
ligation of vessels and section of pedicle by the 
thermocautery Tumor was the sUe of an era 
weight 41 grams 50 centigrams. Histological^ 
it was a pure fibroma, competed of fine fibrils with 
some inflammatory changes no endcncc of mallg 
nanc> was found. Cured 

Case 4 Reported by Faurc and Deplas (17) 
Female age 23 Diagnosis by family phyrndon, 
myofibroma of uterus Myomectomy advised. 
nponexamioatioD a tumor was found in the median 
line, extending Into both Uiac fosss and nslog five 
finger breadtlu above the lymph)*!!!. The tumor 
was hard painless, and Immovable there was no 
asdtes or evidence of collateral drculation On 
va^nal ezaminatloa, the cervix was found to be 
hard, slightly movable and pushed forward The 
fundus uten could not be outlined and the organ 
seemed to be contlnuoui with the tumor The cn 
tire pelvis was filled with this hard, smooth regular 
mass, and manipulating the mass moved the cervix. 
At operation a tumor the size of an Infant s head 
was found In the pelvis which was capped by what 
appeared to be tne transverse colon. The tumor 
was freed and it was then seen that it was capped 
by the aecum and appendix, that it hung from the 
oecum that the normal uterus was retroverted 
behind the tumor the adnexa were free and there 
was no connection between the tumor and these 
organa. Operation, resection of 10 centlmcteri of 
the small intestine, the c»cum and lower colon, 
with the tumor Lateral anastomosis. Resection 
of the thickened and inflamed omentnm Drainage. 
A hematoma developed in the cul-de-sac of Dougjas 
and was drained The patient was discharged 
cured one month after the operation. Fathologica] 
report. Tumor 14x1118 centimeters weight 700 
grams. Pure fibrous tissue with no muscle and no 
trace of sarcoma. 

Case 5 Reported by Duckworth (18) Fe 
male, age 43 Treated for some years for hysteria. 
HI 14 days, and died with symptoms of pyrmia. 
No symptoms during life referable to the intestinal 
lomoTi iound at postmortem. Autopsj Part of 
flcum greatly distended bdow this It was contract 


ed Several whitish firm masses were found 
under the serous coaL On opening the bowel four 
tumors were found one the size of a large walnut 
the others the sue of horse beans under the 
mucous membrane. The largest tumor was mod 
emtely clastic, and constricted about its center 
The distend^ portion of intestine wns suddenly 
limited by a sort of pyloric band of muscular fibers 
about seveu inches bdow the largest tumor and It 
seemed certain that this mass bad been grasped 
about its middle by the bowel at the commencement 
of the contracted portion Thus a partial ob- 
BtrucuoD had occurred, leading to extreme dilatation 
of the bowel above (the part in which the tumors 
were situated) the formation of a thickened band 
of muscular fibers at the point of constriction and 
the subsequent contraction of the gut below 
Microscoprlc examination of one of the small tumors 
showed It lo be composed of pure fibrous tissue 
There is no record of histologic examination of the 
other tumors The tumors evidently sprang from 
the snbmacosa. 

Case 6 Reported by \accari (12) Tumor of 
duodenum found at autopsy Sex and age of pa 
tlcnt not ^vcn. A tumor was found about the sUo 
of a large not which protruded Into the Intestinal 
lumen with its long axb parallel to that of the 
intestine, hleasur^ 18x16x15 miUlmeteTS 
The mucous membrane showed a few ulcerated 
areas at the summit of the tumor On histological 
examination the tumor was found to be a fibroma, 
slogulariy lameUated in structure. It apparently 
arose from thefine intercellular fibrils of the muscular 
coat 

Case 7 Reported bv Royster (20) Male, age 
4S History of indigestion with occasional 
vomiting the attacks gradoaHv growing worse. 
At first they occurred every week or two and later 
became almost continuous accompanied by severe 
polos in left Qiac region. The patient was habitually 
constipated the stools containing mucus but no 
blood. Some loss of weight Was admitted tufler 
ing from intestinal obstruction no stool for four 
days fwcal vomiting temperature 97 6“ pulse 100 
slight abdominal distention A mass as large as 
the first and fairly movable was found to the Inner 
tide of the sigmoid. The descendingcolon and the 
sigmoid were dull on percussion. The impaction 
was relieved by enemata and olL Tlien the con 
dltion was diagnosed as a tumor of the small In 
testine probably malignant. At operation, an 
invagmation was foimd, with a twist of the ileum. 
Enterotomy was performed and tumor with Its 
pedicle cxdsed. Kecovery was uneventfuL His- 
tologically the tumor was a pure fibroma Its tixe 
Is not given. 

Case 8 Reported by Leguc (11) Woman, ago 
o Interval appendicectomy two years before 
he returned complaining of a lar^ abdomlnai 
tumor Tentative diagnosis ovarian fibroma or 
fibrosarcoma At operation the tumor was iound 
in the lleoaecal angle Resectiem and anastomosis 
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ir»i doae with recovery The tncoor w»i foond to 
txl« {rom the fabpcntooeal connectlro ti««ac e* 
tcm*! to the moicnlarli, imd to be eatlrdy covered 
by ’peritoneum (wdght ind metiurementi not given) 
Hlitoloficel cTemjmittoQ ibowcd it to be corn- 
po»ed entire^ ot connective tmue In tocoe placet 
were found fiben only, but in the greater part of 
the tumor connetlhreAmae celU were numeroua in 
the midat of the fiber*. No trace of Infection or 
degeneration. The author caQi attention to the 
relation between the operation and the development 
of the tumor two yean Uter (Can the operation 
be coosidered ti an etinlogfca] toctor or can tbla 
tumor he considered as an organiaation of a very 
marked Inflammatory reaction foQowmg the op- 
eration?) 

Caj* p. Reported by Lengcr (jj) Woman, 
age ^ m for four yeara with obacure abdominal 
^n, and gradual inaeaae m rise of abdomen, 
rainiul urination. Biagnmia before operation waa 
at first uterine fibroid later ovarian cyst A tumor 
was found in the pelvis, the tUe of an adult ■ head, 
rounded and ha^ which could be raised ami 
separated from the normal uterus beneath At op- 
ei^oo a Urge grayish tumor was found which was 
not vascular was fluctuating at its upper pole, and 
was idhereot to the toutO LntestliM below Tbe 
cystic portion was punctured and one and ooe bcalf 
Ut« m tedifish fluid wsJ eviaiited Tbe inmor 
sras removed and about 49 centimeten of the 
small latestioe was r e s e c ted with it then an eod-to- 
eod ansstomotis was performed Recovery Uls- 
tologU examlfiatioa, fitmou of mesentery wdght 
5 kflograms, with a large pseudocystic cavity at 

10 Reported by lAngc (id) hlaU. ago 
50 Larga right inguinal hernia for the past fifteen 
ycara. Was admitted to Obuchor Hoijdlal with 
the usual history of intestinal obstruction wUch 
had pcraiited lot five day* do stool during this time, 
constant aixloailaal pain history of nausea and 
vomiting Was not vomiting whu admitted. On 
examination patient was found to be well developed 
and stout, temperature normal pube po but Ir 
regular chest negative abdomen much distended 
but DOt rigid painful on pressure on right tide, or 
gsns DOt palpable. Large ri^t in guinal hernia. In 
which teretal hard irregular mosses were fdt. 
I^gno^ incarcerated bcrnla. Operatioos 
Usual hernia Indiion upon opening sac, the ewenm 
and g Si-iTiHIng coloo WCTC found lO bc OOnUsL with 
no obatrucuon at the Deoaecal valve. Tbe In- 
rH lr>n was etJarged, and an invaglnatiou cl the 
Beam was found 50 cendroeters from cwcum, which 
sras due to an Intra intestinal tumor This area 
was resected an entero-eaateroitomy was per 
formed with s Morphy bnUon, and the wound was 
doaed srith drainage. Death ecoirrcd seven hours 
Istei from intestinal paresis and begi nnin g peilto- 
nltls.” TTm' tumor was about the ilxe of a walnut, 
Tcry smooth whitish In color and was attached by 
a pedicle to the inner surface of the bowel, the line 


of attachment bdngdrawnlnintheshspeof afunneL 
Microscopical examination showed It to he a pure 
fibroma, springing from the nbmucesa Its origin 
was demonstrate by using Wdgtrti method of 
staiaing the tumor and pemde staining re^ whEe 
tho mucosa took a rcilow^ stain. 

Cast ii Reported by Dewe* (14) Woman, 
agt 66 Constipation for twelve yeaii, gradually 
worse the post three vetrs, and verr obstinate of 
late. Occisioual vomiting wnd the obdouten 
became Moated at times. She developed In 
tcsdnal obstruction which was relieved br encintts 
lemporarUy n two days tbe obstruction recurred, 
followed by death in a few hours. At autopsy the 
whole Intestine was found greativ dilat ed, espedaDy 
toward the jejunum tbe itomacn was aimt nonnal 
in me. In the region of the ileoeecal valve wu 
found a recent intnstusceptioD about two ini-be s 
long with a round movable body attached to the 
lower end. On removal and exaudnauon, there was 
found an oval sessfle tumor partly cov c i e d by 
mucous membrane bout four inebes from the Qeo' 
occal val e protruding into the lumen of tbe boweL 
It meosnred 35 J i a S centimeters. I^tolog 
leal uuulnstioo showed it to be a fibroma, springing 
from the sobmucosa. The author proves that the 
tumor ajsd not the intussusception was the cause of 
tbe symptoms and of the obstruction. 

Cj^is Reported trom the Mayo CBnlc. 
Male antTytaji. Tumor noticed for two nw thi 
in tbe right Iliac fossa. Patiefit had sustained on 
injury to this regjoo three weeks before appearance 
of tumor No pain or bowel disorders. Lapuot 
omy was perfomed elsewhere two weeks nefore 
admissi on to the Mtyo CLnle, and a tumor, thooght 
tobeatartoma was found esdrcling boweL Noth- 
ing farther was done. During the operation at the 
duuc on October 30 1014, a tumor 0! the ascend 
ing colon was dlscoWc<L adherent to the acai of the 
pr^ous operation. A resection and anastomosis was 
performed aght inches of the ileum, the Occam, tbe 
ascending colon, and one-quarter of the transveise 
colon being removed. At the end of the operation, 
a sponge was found in tlx right Qlac fossa, wrappu 
In omentam, with on tbsctii pocket near It. The 
abdomen was drained, and the patient tetorered. 
The pathoioglst reported the tumor to be a subserwa 
fibroma. 

Casn 13 Reported from the Mayo Qinic. 
Femak, age 30 yeari. For the past year had 
passed oright blood at times with itoola Ndtbcr 
dlairhcea nor tenesmua Examination revealed t 
Urge polypoid rectal tumor In iddftion, the pa 
tleut luflered from luMnorrhoids. At operation the 
tumor and also the bememhoids were removed. 
Tbe pathologlat reported the powth to be a fibroma. 

Caii 14. Reported by MfTIcr and King. Col- 
ored fenuis, age 38, IV u admitted to t±» 
cirio^cal service rf Dr C. Jeff MTEct Qiarlty Hc*- 
^talTon September j8 1913. 

Cotnpiaint, tumor in left upper abdomen. Hit- 
X»rj General health has always been good. Mis 
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carruge at three month*, at the age of fifteen 
Hu not been pregnant tiocc. Menstrual history 
negative, except that for the pa*t year the hu had 
•ome pain before and during the period^ with a 
tteadfly flow She hu noticed the 

tumor for about twenty month* it hu ^wn very 
slowly has caused no discomfort^ and hu always 
been freely movable One physician made a 
diagnosis of floating kldne> another of uterine 
tumor She hu been III for the put two weeks 
complaining of backache fester and general malaise. 
She cooiulted a phj’ilcian who rave her tome cap- 
sule* (probably calomeB following this medication 
the de^oped abdominal pains frequent loose stools 
nantca, and ptyaliim. There wu no Improvement 
In her condition. 

Esaminaltan on admluion Colored female 
somewhat emaciated temperature loa pulse lao 
respiration 34 General examination neptlve 
The abdomen Is relaxed and there 1* no tenderness 
or rigidity Liver and spleen not palpable. Left 
Iddn^ is palpable but not freely movable, nght 
kidney cannot be felt To the left of the umbilicus 
Is found a tumor somewhat larger than the fist, 
uniformly hard and smooth It can be moved 
freely In any direction but especially to the right. 
hfanlpuUtion of the tumor mves no palm ^e 
pelvic organs are negative ana the tumor is found 
to have no connection with them. 

Urinalysis Catheterized specimens on several 
occasions show a few hyaline cuts and leukocytes 
no other abnormalities. 

Blood esaminailoH September 30 1915 Total 
white coimt 2 j 6 oo neutrophfles 81 per cent 
Widal and culture* negative. October 4 1915 
total white count 17 700 neutrophQci 83 per cent. 
The temperature ranged from 100 to loa up to the 
day of TOcratlon. Operation, October s ijns hy 
Dr C. Jeff MUler An upper left rectos mdslon 
about four Inches long wu made, and all abdominal 
and pelvic organs found nerative except for the 
tumor In the left hraochondrium. This was 
dravra into the wound (rig 3) and wu found to 
spring from }ehmum, being also adherent to the 
subjacent mesentery There were some adhesions 
to other coHs of the intestines. When these were 
tre^ the tumor wu found to be hard, of uniform 
consistency ovoid reddish in color und sessile. 
The bowel above It wu dilated to two or three time* 
the nor mal The tumor wos removed and 

during this removal the intestine wu opened and 
the mesentery wounded The Intestinal wound wu 
dosed with Lembert sutnres of silk, and the mes- 
entery sutured with catrat The abdomen wu 
dosed in layers, without drainage. 

Posto^aJt 9 € coMfst The patient left the table 
In extent condition, but through carelessness on 
the part of the ordethes she sustained a fall from the 
roller and wu nearly pulseless when she reached 
t^ ward. However she rallied nicely The next 
morning the temperature was 104 but by evening 
this wu normal. The convalescence henceforth 


was rapid and uneventful the wound healed by 
first Intention, she wu allowed up on the tenth day 
and went homo the following afternoon. 

Patkolo^cal cramtmi//on Unfortunately the 
gross ipearaen wu not preserved. As above noted 
the tumor wu about the sise of the fist ovoid in 
shape firm in consistency smooth and regular A 
small section of intestinal wall with Intact mucosa 
wu adherent to one side of the txunor 

IficroscoptcaJ txamtnaiwn Rush section by Dr 
IL Windsor Wade resident pathologist of the 
Charity Hospital, showed the tumor to be most 
probabl> a fibroma, with a possibility of its bong a 
fibromyoma. More cartful study of the fixed tissue 
showed It to bo a pure fibroma. The following Is 
the report of Dr M Couret piathologlst of the 
hospital and assistant professor of Pathology in 
Tulane University 

Histopatholow of S 15 — loss (see Fig i) The 
tumor Is limiteo^on the outer side by the pentoneal 
coat and on the inner by the mucous membrane. 
The mucous membrane except for evident pressure 
upon the glandnlar elements and a diffuse chronic 
exudative inflammation shows no change. The 
tumor proper Is composed of dense fibrous tissue 
which ^ows here and there imall areu of hyaline 
degeneration- TTie llsiue<ellj arc well differen- 
tiated approaching very dosely to the adnlt type 
of white fibrous ti^e. The nuclei are small, and 
elongated, and the stroma well developed The 
tumor IS well supplied with moderated formed 
blood veisels indicating that It wu of slow growth 
Here and there are found s mall areu of extravasated 
blood These are limited more particularly to the 
periphery of the growth 

Dsainosu dense fibroma. 

Under the heading of fibromata, we might 
include the fibro-adenoraata and the myxo- 
fibromata. We found two of the former and 
three of the latter Casaaco (25) reports a 
case of a ?wnnll fibro-adenoma which hung 
from the ilcooecal valve and oeduded the ori 
fice of the appendix The tumor was found 
at autopsy m a patient dying of pentomtis. 
Rubli (26) Heiaig (27) and Go^ge (57) 
report three cases of myxofibroma of the small 
mtestme. Rubh s patient was a woman age 
19 The mtestme with the growth was 
resected and anastomosis performed the 
patient died Heisig’a case (referred to by 
von Bruns, 2) was not a pure fibroma, but 
was a case of myxofibroma of the jejunum in 
a man 56 years old Invagination dcvelojied, 
operation and anastomosis result, curc- 
Gossage reported a tumor of the Ileum found 
at autopsy the patient was a man aged 21 
death was apparently due to pentom^ 
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ITB»0-ADEJf01t* CASLJ 

Case i Rerorted by C-amco Rlv ortpedaL 
1513 U 535 In a patient who died from p^ton- 
itii, tirre was found at autopay a atnaH lubrnnctrai 
tumor pedunculated and hanging from the fleo- 
aecal v^vc occluding the orifice of the appendix. 
Tbe lymptorm presented were tboM of intettlnol 
obitmct on. 

Case * Reported by Tbompioii, J Anau fk 
PhyaioL 1897 ml jga In a woman age 75 
there waa found at autopiy pedunculated lomor 
originadog at o near the pplorui, cauiinf ioTaglca 
tion of the pylorus and the firit port of the duodenum 
into the lecond part of the duodenum 

irreoriBaoiiA cabeb 

Case Reported 1^ G Rubb Ueber cm 
Flbrom>^om dca Darma uucfihurf i8gi Woman 
age iq had a tumor of the imalT inteati c Op- 
eration re s ection and anaitomotla Death 

Case 3 Reported by Hddg Inaugural Di*- 
■crtatlon Gieittwald i8q7 Mon Kc Jb h«H a 
tnmoT of the small fnteatine He^unumJ ^e tumor 
wasacuUein the lommlt f the intestine waa about 
30 I S centimetera In afie and wdgbed too grama 
Tbe patient had tulTered from ahdomlnaJ paioa, 
coUca, Ion of wdebt and aivraiii, and other vyrni^ 
toms IndlcatlDg the pretence of 4 turn r 

CoffipUcalioo iaragmadon. Operaaon re> 
•ectioB and anaxtomoda. Cure 

Cais 3 Reported by Gonoge \\ estmlnster 
Hoap Reports. 1895 lx, 10c Man age at had a 
tumor ttUebeo to tne Inteatloe, 30 Inches above the 
fleocecal valve. Tbe rumor meainred 3>4 x iH 
itvlnw- There wu intoilnal ukeraiion and dark 
purulent Quid in the abdomen. Tbe patient had 
suffer^ from abdominal pain vomiting headache 
diaohcca, tarty stools. Tumor located at aulopty 

iTtOilATA 

Under iWs heading wc are indudiag the 
fibromjTnnata, oi the \ariou5 author* con 
suited moke no attempt to separate the 
one from the other nor do wc consider it 
to do SO As is to bc expected 
these tumors arc to uterine libromj’O- 

mata in that the reiativc proportions of fibrous 
and muscular tissue vary greatly thus some 
are pure myomata, while others ore composed 
almost entirely of fibrous tissue In addition 
to the thirty two cases reported by Hcurtaui 
we have collected and tabulated thirteen other 
cases one each reported by PonUcr faSl 
kustner (39) Lauenstcin (30) Lexer (31) 
Vulhet (33) Hirachel (33) ProLop>xff Cm) 
two CUV!* reported by Rledlnger (35) three 
report^ by Carle (36) and one from 
the Mayo Clime. We consider that all these 


tumors arose from the muscularls as there 
IS slight possibility of anj of them having 
originated from the musculans mucosa. 

As regards the etiology of these tumara, 
which IS of course obscure, Longuet (6) m 
comparing the rarity of Intatinol fibromjo- 
mata with the frequency of similar utenne 
tumors advnnca the M-pothesis that m the 
case of the uterus the musdc is the rrmin 
tissue of the organ and is b\ nature adapted 
to excessive development, while the reverse 
is true of the Intestine. Here, the muscular 
layer is thin and stable and has ^'c^y little 
tendency to overdevelop In considering the 
structure of these growths, Hcurtaui dahns 
that they should bc classed os myomata, con 
sidenng the librcnis tissue (whether present 
m large or nnall amount) as mereij the frame- 
work of the tumor and not as forming a part 
of It Longuet (6) notes that while, as a 
rule muscular and fibrous elements pre- 
dominate wc occaaonallj find a tdangiec 
taUc form (case of \\ cstermark) 'rtesc 
tumors are about equalJ> distributed be 
tween tbe large and the on fill intestine thus 
30 ore tumors of the former 33 of the latter 
1 of the appendrt i of the ileocecal angle and 
m one case the location is not stated In sixe 
they \'ary innn a tumor the size of a imoll 
nut to the 13 pound tumor of Serm Fe- 
males again prcdominale, as in this series 
there arc 33 females ranging In age from 15 
to 79 jears (the majont> being from 25 to 35 
years old) and eighteen males ranging from 
36 to 70 years, with 5 cases whose sex and age 
ore not given. Of these cases 26 were cured 
8 died 4 were cases (d>’ing from other causes) 
m which the tumor was found at autopsy 
and m 7 the termination is not given by the 
author Twenty four of the cures were op- 
erative cures and 2 were cured bj spontane- 
ous expulsion of the tumor per onun 
Twenty eight were operated upon, with 34 
recoveries 3 deaths and In i the outcome was 
not stated Five were not operated upon, 
with 2 cures by spontaneous expulsion and 
3 deaths doc to the tumor Four were 
autopsy cases and the case reports of the 
other cases arc incomplete in this regard 
Here, as in our caasideratiOD of fibromata, we 
find that the best bopeof curolies inoperatiotL 
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As in the case of the fibromata, wc have 
found sc\cral cases reported Vihich we felt 
compelled to exclude for \'anoU5 reasons 
Thus Lacimann (13) considers the growth 
reported by Sohn (66) a tumor of the trans- 
\ crse colon. However upon referring to the 
original papier of Sohn we find that the tumor 
was not primarily mtcstinnl but was a 
myxoma appiarently arising from the omen 
turn with abscess formation and perforation 
into the trans\er5e colon Lexer (31) re 
ports two cases taken from Koenig s Lehr 
buch u 576 the first was a postprostatic 
tumor m an adult, the second was a piost 
rectal tumor m a 17 >car old guL Heurtaux 
listed the second case but not the first for 
this he must have hod a good reason probably 
omission of microscopical exarm nation, hence 
we will not include it Lexer also refers to a 
case reported bj Caro* but does not touch 
upon the question of histological examination 
case IS also omitted from Heurtaux’s 
list Selb> (15) repwrts a case which he states 
to be either a fibroma or a fibromyoma but 
makes no mendon of histologK^ study 
Estes (38) reports a case diagnosed by him and 
b> the piathologist as a fibromyoma we con 
sider this to be merely an enormous hyp>cr 
trophy of the muscular coat of the bowel 
The piatient presented a large mass in the 
ngmoid flexure apparently secondary to 
tubercular changes in the external layers of 
the bowel wall The author desenbo it os 
a tumor resulting from an inflammatory 
hyperplasia with contraction of the longi 
tudinal muscular and serous layers and 
thereby causing orcumstanUal hyj>ertrophy 
bj crowding of muscular elements a chronic 
tubercular process m the external layers of 
the mtestme as the etiological factor We 
consider th?* tumor to be merely a hyper 
plasia of the outer coat of the bowel wall and 
not a true tumor In this view wc arc supi- 
pwrted bj Dr Couret, who referred us to 
Adami and McCrac ^ They call such a 
condition adaptativc hypertrophy Thus 
wc fed that our opinion as to this case is 
abundantl\ substantiated While consider 
mg the myomata, it might be well to refer 

\ TfaTwii d. tnita \ end* CUr S97 J&a. 14. 

AdiMi ud UcCn*. 2d. ad p. 5^ 


to Kelly 5 (8) case of rhabdomyoma though 
wc fed that this case was most probably a 
rhabdomyosarcoma of vaginal ongm The 
jmticnt was a child 13 months old, m whom 
the tumor ^vas discovered at the age of 9 
months There was httle pam and no dl 
gcstive disturbances Death resulted from 
on mtercurrent disorder and at autoiJS> the 
tumor was found to spring from the omentum 
and intestines Microscopical examination 
by the Committee on Morbid Growths 
showed it to be a rhabdomyoma 

tfsUMf or IIYOIIA AND ItBBOltYOlIA CASES* 
Case 1 Reported by Foerster \Trchow^8 Arch 
f path- Anat etc.BerL 1858. ilii 370. Man ago 
70 hod tumor of ileum 6 or 7 line* in diameter not 
obftruciing the intestine but protruding into the 
pentoneaJ cavity Tumor diacovered at autopay 
the patient dying of poenmonla. 

Cases Reported by Virchow Die Krankhaften 
Geachwnelste mvoLlIi 133 Details not dven. 
A calcified, snbmucoui tumor the siae of a (ieriy 
stone waa loond in the duodenum in the tnnivene 
portion. 

Case 3 Reported by Boettcher. Arch, f Hellk. 
V Wagner 1870 p 135 Gai heba d. m6d. Par, 
1870 p 3x9 Detail* not given. Tumor located 
in Ueum InvaginatioD 

Case 4. Reported by SchlaUler Bayer aertiL 
Cor BL hlaencbeo 1871 No is iti Details 
not given- Tumor located In Ueum Invagination- 
Case s Reported by Pelhxari ZentralbL f 
Chlr 1875 p 333 Young girl had a tumor, weigh 
log 500 grams in the Ueoaccal region A diagnosis 
had been made of cyst of the ovary Cure followed 
•pontaneouj expulsion. 

Case 6 Reported by Bartbel J hebd. dc med 
St Petcrib 1877 No 36 ZentralbL f Chir 1878 
No s Man had a tumor as large as a pigeon s e^ 
situated In the Qeum 8 centimeters above the valve 
of Bauhln. Invagination. Death 
Case 7 Reported by CarUcr and Van der Epst 
T dc. m^. chlr^ ct de Pharm. Brux 1881 p 140 
Womsm age 21 had a tumor of the rectum. She 
tuHered from tenesmus hjemorrhages and abdom 
Inal distention. The tumor protruded at defceca 
lion- Operation hgatore of pedicle and removaL 
Later the ligature detached Its^ Cure. 

Case 8 Reported by Wesener Virchow's Arch, 
f path Anat etc,. BcrL 1883 xdli 377 Xfnn 
1^55 had a telangiectatic tumor of the duodenum 
Tne tumor was as large as a plum, continuous with 

Cl Mi r o. re, 8, 14 4ad t 6 ilio irported bj Loofwtt (C) 

Cmm 5 6 44 iod ti tlio icpotled br I-Kkmu (u) 

CiiM f u 4 *d r? On rtpntaj (7 Fisr* D«pUj ( 7 ) 

CaMi r J d 8, M te tito rcpcctad Itr Lew (j ) 

C i lM ro isd 30 Oie ri po f ti d bf Estes (i8) 

CsMSiS 9, S 4 sod tS ab* r^erted br Rleascer CjS) 

TVt Stit rnw sn tikim bn> Hnrtavx^ Rpert. 
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mother tumor 7 * 3 M cendmcteri, which rated 
upoQ the pteocmu, coniproring the common bile- 
duct. Dl^ 

Casi 9 Reported by Ueeener bid. Patient 
h i d tumor of the duodenum as larje as an apple. 

Case io. Reported by Heurtaui, Gas. mM de 
Nantes, 18S4 p 135 Arch, prov de chlr Par 
1896 Woman age so had tumor as large as a 
rniall apple at the junctioo of the asceDdlnp colon 
and the transverae cokm. There had been tigna of 
Intatlnal obatruction twice the first tame 12 years 
an the second time 3 years ago Finally Intestinal 
OMtmctioa and spontaneous rupture of the pedicle 
The tumor remained enclosed above the olve ol 
Houston extracted. Cured. 

Case ii Reported by TWenat Montpelier 
mid., i 38 s hlan, age 46 had two myomat of the 
rectum. The patient lud suffered from recuU 
hemoTTbages, constipation, and colics. One inmor 
was spontaneously expelled the other removed by 
crashing the pedi^ Cured. 

Case is Reported by Fleiner Virchows Arch, 
for Path, Anat. etc. Berl 1885 d 496 3 fao. an 
51 had a tumor of the IJeum in the ^cinll> 0/ in 
ileocrcal valve. InvErinatioa Resection of the 
Intatine by Czerny Cured. 

CiJt 13 Reported by Koenig. Lehrfa. d. spec 
CUr 18S5 H 4 SS Girt, ago 7 had a red po- 
dnnculatea tnuMr of the posterior wail of the rectum, 
the size of a pigeon s Operation biadon 


Case 14 Reported by fleuitaax, Soc. anat de 
Naoto, 1887 Nov AridL prov de chir 1806 
Woman age 37 bad a tumor of the rectum. The 
tumor was ^otsy ovoid and was Inserted at the 
Mterior wall by a pedicle as Large as the Unger 
The tumor was as lirge as an average sued pear 
For three years the patient had snSe^ from con- 
stipation and coUcy movemenla. During the past 
month the colics peisbtod almost constantly with 
bearing-d^n sensation and a sensation of a fordn 
bod^n the rectum, aocoia and bloody atooli 
For five days preceding operation there had been 
obstruction with violent cobes, vomidng abdominal 
distention. The tumor was drawn down through 
the anus the pedicle tied In two places and cut be 
tween the ligatures. Cured 

Cam 15- Reported by ilcrcer Med. Record, 
188S, 67 Woman, age 34 had a giobnlar 

pedunculated tumor wdghlng 47 5 gnuns, situated In 
the ileum. The patient had suffered from dige^ve 
trouUei and the stools were bloody Death from 

Reported by Sean, ZentralbL L Chir 
1801 P. «* Weekly M Rev 189 ^Mar si 
tVoman see 44, had a tumor of the anterior wall of 
the rectum. The tumor wdgbed 15 ““ 

protruded into the abdominal cavity The tuiw 
irtnld be palpated In the lower left portion ol the 
abdomen It was movable, and there m a n ac 
comoanying asdtes. Diignciis ovarian c^ 
I^SSoS The rectum was opened poatciior 


to the bladder the tumor removed, and tbe Intestine 
Sutured. Cured. 

Case 17 R^rted by Lockwood, Brit. M T., 
1893 p 966 uoman,age3 had a tumor of tie 
Qcum 70 centimeters above the c*cnm. The 
tamo was caldfied in the center and had a pedlde 
three-fourths inch In diameter Complicstke 
invaginstlon 14 cenlimeten in length 

Cam 18 Reported by ilicCMh, Tr Path. Soc. 
1803 April 6 Man age 34 had a tumor o< the 
posterior wall of the rectum It was hard to tbe 
(ouch and the mucoaa seemed to adhere to it. 
The patient bad bad difficult defixatJon for some 
years, and tbe stools were reddoh An coloa- 
tofflywasdone followed by the operation of Kraske 
six weeks later the iliac anus wsa dosed. Cured. 

Case 0 Reported by Lode l\ 1 cn. kiln. 
Uchnachr 804 Man ce 66 had a tubserota tu- 
mor of tbe ileum a short distance from the rw<~ nm 
For two yara, the patient had s flertd from sudden 
vomiting at times. A painful tunaor was palpable 
in tbe excaJ region Dath b> tuidde. 

Case 30 Reported b\ Feoger Chkago Hin. 
Rev 894. Man 75 had a tumor the slie of 
a large walnut in the region of the ileum. The 
tuaio was covered b> serous membrane. The 
patJe t had suffered from freimeot abdomlu] pain 
and for one year there bad been attacks of Qem. 
Ldpaiotomy iDosion of the ifiteadne, and rezDoval 
of the tumor snture. Cored 

Cabb s Reported by Cefnler Deutsche tned. 
IVchmcbr. 894 No 48 \\ gum age *8, bad a 

tumor of toe )ehinoin 3x5 5 centimeters Jotting 

Into the fiuatine For aiz weeks the patient had 
auffered from Intotse vomiting and pain- Tliere 
was a 5 centimeter in 'agination Doth. 

Case Reported by Kuknla Wen. kfln. 
Rondschao 1895 No n 31 an age 71 had a 
tnmo of the TrLin intestine The tumor measured 
6x31$ cenlimeten nd was Implanted on the 
convexity of the Intatine caualng strxngulatioea. 
For to yean the patient had had a bemU it in- 
creased little by bttie to the sixe of a child s had. 
S gns of sCranrulatloo developed, Ilemiotomy per 
formed but tbe abdomen was not thorough^ ex 
plored. Following the herniotomy there was a 
rclTograd strangulation above the hernia. Lapa 
rotomy and resection of *0 centimeters of the in- 
tealine with the tumor Cured. 

Case 3 Reported by Epplnger. Prieparat d. 
path. Anat 896 Woman, age so bad a tumor of 
tbe appendix as large as a small apple. In addition 
there wia a myoma of tbe clitoria. The tumor 
was found bv chance at autopsy Death from 
typhoid. 

Case 34 Reported by Berg ZaitrmlbL f 
Gynack 1896 No z Man, age 56 had a tumor In 
the sacral excavation of the r wLu m. Tbe tumor 
was fixed to the ulcerated mucosa. The patient 
had auffered 8 or 10 years from constipation ac 
companled by serious luemouhaga Tbe opera 
tloo of Kraske was done but as a fistula rmalned. 



KING BENIGN TUMORS OF THE INTESTINES 


63 


a, lecond operation waa done which cured the 
fijtuln- The Fttitlent was cured. 

Case 25 Reported by Albert Wen. kiln 
Wclmschr , 1896 No 26 ^Voman, a« 41 had a 
tumor of the Intestine which could not dc definitely 
located For ilx months the patient had suffered 
from alternating constipation and diarrhcca, but 
no appredahle tumor could be palpated Dia^o* 
SIS <mronlc stenosis of the intestine. CompUca 
tion invagination which was found to contain a 
pedunculated myoma the site of a nut. Laparot 
omy and resection of the Invaglnated portion ITie 
outcome not given. 

Case 26 Reported by Westennark ZcntralbL 
f Oynact- 18^ No i Scalpel, 1896^ May 
\\ n mwn , age 40 had a tumor of the anterior wall 
of the rectum The tumor was os large as an adult a 
head and was fluctuating In consutency For 18 
months the patient had suffered from pains In the 
abdomen and the sacrum from coniUpation and 
urinary disturbances. There had been rectal 
kemorrhages and a round tmooth tumor could be 
palpated in the hypo^trlum to the nght Laparot 
omy revealed a friable tumor springing from the 
rectum by a pedicle. Death the fourth day from 
Ileus, 

Cas* 17 Reported by Caro in Bert klio. 
Wchnschr 1896 hlan age 51 lud a tumor of the 
iejanam. The tumor was twice the slse of a chHd s 
hM and was adherent to the descending colon, 
to the sigmoid, and to the Oeum, The patiwt had 
had InffCuiil troubles for five months, Ileus for four 
days. Patient admitted In collapse Operation 
an artlflcUl anus was made. Death followed In 
four hours. 

Caei 28 Reported by Hollsndcr Zcniralbl 
f Chir 1896 p 310 Woman age 70 had a 
tumor of the colon, as large as a plum. Invagina 
tion. Laparotomy entcrotomy and removal of 
the tumor Corei 

Case 29 Reported by Pfannenillet ZentralhL 
f Gynaek. No 26 Woman, age 34 had a tumor 
as liu^ as a child s he ad, on tne posterior aorface of 
the dacending colon another In the pararectal 
tissue which sprang from the mucosa. Tne tumors 
weighed together 4 kilograms The patient had 
suffered from weakness, incontinence of urine, and 
dysuria. Laparotomy and removal of the tumor 
Cured 

Case 30 Reported by Kmkenberg 2 ^trelbl 
f Gynaek.. 1&97 p 1515 Woman, age 37 hod a 
tumor of tne ascending colon. The tumor was the 
slxe of a fist, and was adherent by a surface of s z i 5 
centimeters to a dilated portion of the colon. The 
patient had suffered from sharp pains In the lower 
abdomen to the right, A tumor hard and movable 
appeared to be attached to the Dtenis, but under 
aiucstheala was found not to be so attached Lapa 
rotomy and extirpation. Cured, 

Case 31 Reported by Re* Morgagni 1897 
pt. I No 3 211 Man, age 56 had a tumor 9x6 
ccntimctcTi which was continuous with a portion 


of the Intestine and appendix. For 20 years he had 
hod pain in the Inguinal region The tumor ex 
tendw from the Intestine to the testicle and was 
prolonged Into the Disc fossa. The tumor and 
tCBtIde were removed. Cored 

Case 32 Reported by Fetrow Ann d rusa. 
Chir 1808 No I Man age 37 had a tumor of the 
ileum. TTio tumor was as large as a goose egg and 
was 227 centimeters from the valve of Bauhin It 
was adherent to the true pelvis, and at Its center a 
cavity communicated with the intestinal canal by a 
cbannel the thickness of the finger Complications 
abscesses of the hver and lungs sepsis Death at 
the end of 18 days. 

Case 33 Reported by Pantzer Am J Obst 
N Y 1913 Ixvlil 955 Woman age 15 had a 
tumor xo Inches from the cwcu^ which was sessile 
on the crest of small Intestine, The tumor measured 
iochca. The fjTnptoms were those of 
obstnn^oD, Compllcatloni intussusception in 
Ucum- Three inches of the small Intestine were re 
sectei Cared. 

Case 34. Reported by Kustner VerhandL d 
gynaek. GtUsch- 1903 Iv 72 Woman, age 53 had 
a tumor the size of a child s head spnn^g from the 
muscidarls of the aigmeod. No details given. 

Case 35 Reported by Lauenstdn Deutsche 
Ztschr f Chir . 1906 Imv. 36? Woman, age 33 
had a pedunculated tumor m ino tranaverM colon, 
which probably sprang from the submucou Thext 
had be^ vogue intesunaJ symptoms with evidences 
of a tumor to the right of the umbilicus. Enterot 
omy with ligation oi the pedicle and removal of the 
tumor Cored. 

Case 36 Reported by Lexer Verhandl d. 
deutsch Gesellscb. I Chir 190s. ml 440 Mon, 
a« 35 had a tumor of the rertal wall posterior to 
the rectum the mucosa was ulcerated. The pa 
tient had been iU for several years there had 
tenesmus and rectal bleeding Operation re- 
section of rectum and tumor and establlihment of 
axtifidal anus. Cured. 

Case 37 Reported by VullicU Rev mW de 
la eulssc Rom. Geneva, xxvil, 407 Man had a 
pedunculated tumor 123s x 14 x ^ to 9 ccntlmctera, 
springing from pelvic colon. There was a large 
cyst ana several small cysts. For two years there 
had been an enlargement of the lower abdomen fol 
lowing an Injury the pain has become worse of late, 
with obstinate constipation. Laparotomy and 
ligation of the pedicle. Cnred. 

Caee 38 Reported by Rledlnger ZentralbL 
f Gynaek. 1898 iiu, 931 Woman age 38 had 
tumor in the lower abdomen, thought to spri^ from 
the bony pelvis. Ihc tumor meaiur^ *0112 
centimeters and arose from the anterior wall of the 
rectum and lower eigmoid. The symptoms Wore 
admission not known on admlssiom she showed 
symptoms of ruptured uterus. Complications 
ruptured uterus feetus free In abdomliul cavity 
Hysterectomy and removal of tumor Death from 
p^tonitis. 
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(49) report papillomatous growths and He- 
witt (50) reports 2 cases of fibrous polvpi 
of the small intestme but none of these was 
studied miaoscopicall> except Hewitt s 
second case whidi was stated to be de 
adedly of a fibrous nature. AlUngham (51) 
reports a tumor the size of a foetal head in the 
neighborhood of the rectum which his- 
tologically was a polypoid growth 
Under the heading of adenomata we have 
included only those cases m which one (or a 
few) tumors of fair size are found Thus 
Case 3 of our table, with sixty or eighty small 
polypi of the rectum would not be included 
were it not for the large tumor higher up m 
the large intestme which produced mvogina 
tion Adenomata ate usually small (about 
the size of a nut or smaller) though rarely 
larger ones are found as Casa 2 and 5 in the 
table. They ore generally sessile at times 
pedunculate with a short thick pedicle. 
As a rule they are rather firm and regular 
The usual location is the large intestme 
This IS also true of the polypi as stated by 
Soper Of his 61 cases m only 9 was the 
small intestine involved Of 17 cases 
which we have foimd m the hterature 12 
were tumors of the large mtestme and 5 of 
the small intestine As stated by TMenat 
and by Soper these tumors especially the 
polypi ore found frequently m infants though 
no age is exempt Invoginatioa and ob- 
struction m the case of the large single tumors 
IS a frequent and senous comphcatloo, occur 
nng four tunes and causing death in Cases 
3 and 4 Here agam surgical treatment is 
the method of choice operating before the 
development of mvagination if possible. 

(The separation of the large tumors from 
the small multiple ones is purely arbitrary 
smee the latter are histologically adenomata 
just as much as the former This division 
is made merely for the sake of con\’emencc.) 

afisuiti or adenoua cases* 

Case i Reported by Pozri * Soc de chir 1884. 
Woman, age 3S had a senile tumor as large as an 
almond. The tamor was situated In the rectum 
The patient suffered from hxemorrha^es tenesmus 
and dlarrbcta. Removal of the tamor 

Tba 6tti lowz exMO tx* tiLcs troo HratuWi report. 

TUaoat rtxtM tSit Foasl npat«d tvo but ao detiCi. 


Case 2 Trilat Soc de chir 1884 describca a 
tamor of the rectum the size of a fist Cored by 
linear crushing 

Case 3 Reported by GulUct, Soc, Anat 1887 
p 16 A man age 24 had 60 to So tumors of the 
rectum and another In the cjecum prodadng in 
vaginotloo. The patient hod had several attacks 
of pain in the right Iliac region accompanied by 
vomiting and constipation An invagination 50 
centimeters m length was found. The tumor was 
removed, but the invimnation persisted Death 
Case 4. Reported ny Lyot, Soc, onat 1891 
Child five months old had a single tumor as large 
as a half nut, in the ascending colon. The child had 
suffered from colics and had passed blood. An 
ileocolic invarinatiOD was present. Death 

Case 5 Reported by TWenat Montpelier m6d. 
1885 Woman age 40 had a pedunculated mass on 
the posterior wall of the rectum 4 to 5 centimeters 
from the anus The tumor was bossed reddish, 
and the of a large pigeon egg The patient had 
had colic and had passed blood Operation the 
pedicle was ligated and the tumor removed Cured 
Caee 6 Reported by Wagner Schmidt sjahib . 
1859 U 93 In a male, child a« 5 pxdunculated 
tumor was found at autopsy ia the lower portion of 
the ileum near the mesentery Rectal polypi also 
found. The child bad died of miliary tubemilosls 
and bydrocephalus. 

Case 7 Reported by Lambl, Fnuu Josef 

Kinderspital Prag i6w i 378 In a female 

child age 3 dying of entcrocoUtli There was 
found at autopsy a maM in the submucosa of the 
Ueum. 

Case 8 Reported by Ijinghans, Virchow’s 

Ar^ f path. Anat etc, BerL 1867 xixv ili 559 
In a paUent who apparently died of tuberculoeas 
there was found at autopsy a broad based tumor 
13 by 7 mfllimctcrs, in the Ileum about 3 feet from 
the ileoc*cal valve. 

Case 9 Reported by Korojan, IVien. Llln. 

Itchnschr . 1899 No 9 Mon, age 33 had a pe 
dunculated tumor the sIm of a nut in the lower Ueum, 
which produced Invagination, There was a second 
tumor 10 centimeters higher up and some smaller 
ones. The pedunculated tumor was found to be an 
adenoma. For 3 a months, the potient had suffered 
from abdominal pains and vomiting A mass was 
felt In the left lower abdomen. At laparotomy an 
invagination was found which was reduced En 
terotomy and removal of tumor Cured 

Case 10 Reported by Smolcr Beitr x. kJiu 
Chir 1903 xxxvl 149. hlan, age 33 had walnut 
sized p^unculated tumor in lower Ileum, The 
padent had had cohes for a year and a bnlf the 
pain belnglocated espcaally In the lower right ab- 
domen. ^ero were frequent attacks accompanied 
by constipation and weakness, luMiglnaUon, 
liteiotomy and removal of tumor Cured, 

Case n Reported by iiTiitehead Brit. M 
J 1884, p 410 A patient 31 years of age. had a 
tumor size of a hazel nut In tfie rectum also two 
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tamon in the tismold «tv 1 detceodliij cok>Q. For 
ten TMn there hid been rccul hrmorrhaie. The 
tniQor protraded on defecation. The patient 
•Tjfferea from amranla. The rectal tninor wti re- 
moved throngh the inai, Cured 

Case ij Shdld, Tr Lond. Path. Soc. iSSS. 
xiil-i. 130. Rcporu the case of an orangc-eltca 
pedkied rectal ttuoor irblch had been present lor 
eight jcars. The patient mSered from hxmor 
rhagei «r.H rectal stnctoie also from anymU 11^ 
tumor was removed throu^ the anus. Cured (?) 

Casi 13 Reported ^ Vergely Jahreaber u. d. 
Forts d. Chir i&^ Female age a had a Large 
pedunculated tumor 8 centimetcri from the anus 
also several polypi. For several years the patient 
had suffered from severe rectal bleeding and other 
traptomi of tumor Ansmla was also present. 
The tumor and polypi were removed by ligation 
and cautcrixatloD of thdr pedidi^ Cured (?) 

Cabx 14. Reported by Do Fontgaioo and Au- 
baret Ibid hlin,afe38 had a piedooculatcd rectal 
tumor, the sue of an egg Tumor removed. 
(Cured ?) 

Casz 15. Reported by Smoler Bdtr a. Uln 
Chir^ xpors zrrvl, 164. I\oman, age 60, had 
pteduncumed rectal tumor site of an egg Several 
rectal polypi removed 4 years before Recently 
there had blood in the stools and protnuien of 
the tumor through the anas Operation indsloB 
through posterior vt^nal wall, separation of recto- 
vadnil septum, and removal oi the tornor Cored. 

Caw it. Reported by Smoler loc. dt p i6p. 
INoroan, age 64, hid a (Monculated tumor of the 
rectam, 5 or 6 centlmeten from the anus. The 
patient luffereif from dfanhnsa and difEcolty In 
defaroatloiL The tumor was removed through the 
anus. Cured. 

r^rr xjr Reported by De Sand, Tr Path 
Soc. Lend. 190^111 7> Man, age 31 had a mass 
palpable In left Qiac fensa, which was found to be a 
papillaiy adenoma of tbe aigmoid. The padcot 
bad suffered pain for xj months loss of wd^t, 
fflwi riin-*, at times blood in the stools, and recendy 
Tomitfaig had set liu Lnparotoixiy and removal of 
the txunoT Cxncd (?) 

UPOilATA 

These tamon ore fairly common we found 
19 in the litciature, and many reports of 
tumors which were apparently hpomata, but 
had not been examined imcroscopically 
Heurtaui igwrts 8 cases (the first eight of the 
able) HiDcr (45) reports i personal case, 
and gives the details of 16 cases gathered 
from the literature. In the cnsca of Chaste 
lam (also reported by Henrtaux) Albrecht, 
and Link, be lUtes that the diagnosli was 
confirmed by the microscope. In the other 
he apparently accepts autopsy find 


mgs or the descriptions given by the reporten 
of the cases os suiEaent venficallou of the 
nature of the tumor Ward (46) reports i 
personal case (verified histologically) and 
also reports a cases occurring m the practica 
of Dr W G McDonald of Albany New 
York. Only one of these latter cases teems 
to have been stndicd histologically hence we 
do not Include the other in our list Ward 
give* short simimanes of 34 coses of mtestlnal 
hpoma m only one of which (Fuchsig) is 
there mention of histological examination. 
Turnon which were dinicallv hpomata are 
also reported bj Zum Busch (52) Richardson 
(SS) \ OSS (54) Roy (55) and Turner (56) 

In the case of hpomata we naturally find 
the same symptoms comphcations ctc^ 
which charactcriie the other bemgn tumors. 
These grou lbs art found chiefly m the large 
intestine, occur most frequently between the 
ages of 40 and 60 and occur with equal fre 
queocy id both sexes. Thus of the ag cases, 
1$ were m men 13 in women and in i case 
the sex was not stated Tbe ages of the pa 
tlenu vaned from 32 to 83 years but meat of 
them were between 40 and 60 Eighteen 
of the turnon were of the large intestine, 
aght of the small and m three enses the loca 
tion was not staled Twent> cases were 
operated upon, with 14 cures 4 deaths and 
in 2 the result was not stated In 6 cases 
the tumor was expelled spontanecrusly 5 
were cured in the other the result wxu not 
stated but we can safely assume a cure 
Three were autopsy cases. 


kiaimi ot utoma caiu 
Cask i Reported by CajteUin. Gas. bebd, 
No to 187 Msn, an 43 had a lobolated tnmor 
I x 6 ceadm ten, wim a pedide t to 3 centiinetcn 
thick, probably rectal. Patient suffered with 
teoesmoa. SpontaiKous expolfion of tamor 

Cas* t Reported b> Aveaoo. Bull Soc anat., 
1670 klai >6 tVoman, age 83 had a tuiiKcr tis« 
of pigeon a egg. weight to grams, In rectum. Pa 
tleat auffered with alterujitlng coo^pviUoQ and cfiai 
rhora, and sensation of weight In the rectum. 
SpoQtancoua expulsion of tumor 

Caic 3 Reported by Morel BuU. Soc anat 
1876 ft Oman, age 46 suffered especially after 
meals with pain abo^^ pnbls, wblch condnoed to 
gr o w worse Locadoa of tumor not given. Spon 
taneoui cxpuldou. 

Cask 4. Reported by Voo* Loud. M Soc, 
May i88t ftoman, age 47 had tumor ilie of an 
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egg nodular with a long pedicle In rectum Tumor 
appeared through onus at defajcation Later atoola 
were bloody InvriglnntlorL Opcmllon enuclea 
tion by indaion of mucosa^ Result not given 

Case ? Reported by Tuffier Soc. armt 1881, 
Prog mtd- i88a Woman, age 43 had tumor of 
left iliac region the alie of a large orange Patient 
fuffered with pain in left iliac region and obstinate 
constipation for one year with stools every 6 JO or 
even to da\’a. Invagination for la days Tumor 
felt 1 centimeter from anua. Operation lateral 
laparotomy artificial anus. Death from peritonitis. 

Case 6 Reported by T6denat MontpeL m6d 
jSSs Oman, age 64 had small rectal tnmor 13 i 
6 nuUimelera. Patient had bloody itoola e\ery 4 
daya, with weight in rectum. Operation linear 
crushing Cur^ 

Case 7 Reported by Notan Larrier and Roux. 
Soc. anat. Par 1897 May Woman, age on 
known had tumor of duodenum 613 centimeters 
with small pedicle, 8 centimeten from pylorus. 
No symptoms Death from pneumonia the tumor 
being found at autopsy 

Case 8 Reportrf by Heurtaui. Arch prov 
de Chlr 1900 lx. Woman, age 60 had tumor. 67 
z a 8 X 40 millimeters In np^or pan of descenalng 
colon Patient had snfTem with colics and pain 
in left hypochondrium for 8 years, with weight In 
rectum and side finally complete obstruction. 
Subacute invagination for 15K Operation 

pedicle as lai^ as index finger was ligated and 
cut. Invagination was reduced tpontaneously 
Cuxed- 

Case 9 Reported by TWenat. hlontpcL 
m6d. 1885 Man, age 65 had postrectal eubserous 
tumors size of fist (found at autopsy) Suffered with 
intestinal obstruction at times. Death from 
strangulated nght Inguinal hernia and pieritoolUa. 
Hcmla was probably produced by straJolng doe 
to obstruction by tumor 

Case 10 Rroorted by Tideutt Ibid Gax. 
hebd. 18^ M^ s^ 43 had tumor t s x 6 centi 
meters. Patient suffered with obscure digestive 
dlsordcTs infrequent and difficult stools oMtme 
tion at time*. Finally had a more severe attack 
and apoutaneouily expdlcd the tumor Cured 

Cabt II Report^ W Langemark. Bdtr a. 
VHn- Chlr ixvm 247 Woman age 57 had tumor 
size of a walnut near hepatic flexure Patient suf 
fered with abdominal p^ and indefinite intestinal 
troubles. Chronic ileoaecal Invaginatioiu Op- 
eration resection and anastomosla. Cured 

Case la Reported by Eahan. Mucnchen. 
med. Wchnschr 1900^ ii, a88 Man age 43 had 
4 poljTri in aman Intestine. Suffered with intestinal 
obstruction no stool for 6 days Invagination. 
Operation resection of 15 centimeters of the small 
intestine. Cured. 

Case 13 Reported by Grots, Wdn. klip. 
IVchnschr 1900 xlvi i6a hlan, age 47 had sab- 
mucous tumor in left half of transverse colon. 
Suffered with Intestinal disturbances and other 


symptoms of tumor Operation enterotoray and 
removal of tumor Cur^ 

Case 14 Reported by Fuchtig Wcln kiln 
Wchnschr 190: viii i8a Man age 47 had tumor 
tire of walnut in fleam near ileoaecal valve Symp- 
toms were those of chronic fleoca^l invagination. 
Operation enterotomy and removal of tumor 
Cured 

CxaEis Reported by Huss Ilygica June, 
1884 ((Quoted by Heisig ) Man ace 44 was fli 
for 3 >‘cars, cause not stated. Death from other 
cause. At antopsy many tumors found m stomach 
and 12 found in Intestine which were pedunculated 
and submucous Size vaned from a nut to a bean. 

Case 16 Reported b> T Hiller Bdtr x. 
kiln. Chlr 1890. xxiv 509 Man age 51 had 
Upoma size of walnut of small intestine originatiDg 
from fat-cells between mucosa and muscularis. 
Patient suffered with acute colic vomiting ririd 
abdomen and rapid pulse. Diagnosis high 
Intcscmal obstruction. Invagination 50 centimeters 
long Operation resection, vnth end to-end an 
astomoois. Death from peritonitis. 

CaJE 17 Reported by S B Ward Albany 
M Ann 1904 zzv 14 Man age 37 had lipoma 
of rectum (?) Suffered with colic* slight con 
stipauoo, aodomlnal tenderness aud occasional 
vomiting Spontaneous expulsion of tumor with 
cure. 

Case 18 Reported by Ward. Ibid (Case of 
W G McDonald ) Woman age 50 baa Upoma 
of jejunum 2K z iK Incbei. Suffered with violent 
abdominal pain. Loss of weight Consripotion 
more recently (Ttoeration laparotomy and re 
moval of tumor Cured. 

(Another case of McDonald reported by Ward 
no hlstologicaJ examination.) 

Case 19 Reported by Albrecht Peterib med. 
Wchnschr 1880 No 9 Sex of patient not given 
Ago 51 Had tumor with thin pedicle. Suffered 
with abdominal pain* diarrhcca. Slimy and bloody 
stools. Spontaneous expulsion. Result not given. 

Case so Reported by T.<nl.- ^\^en tUn. 

Wchnschr 1890 No 13 Man, age 40 (?) had 
pedunculated tumor of rectum protruding through 
onus. Palpation showed abdominal tumor For 
5 years, patient had had attacks of intestinal ob- 
struction and hemorrhagei at times. Tenesmus 
for 3 years. Operation eioslon per anus. Result 
not given 

Case ai Reported in St. Thomas Hospital 
Reports, 1899 xxviii 60 Mon age 56 had 
In sigmoid region, which on palpation was found to 
bo a pedunculated tumor the size of an orange. 
Patient suffered with constipation rectal hxemor 
ihages and abdominal pains. No vomiting Bloody 
and mucous stools (no fecal matter) Operation 
sigmoid opened pedide ligated and tumor removed- 
Cured 

Case la Rejxirted by Stable. St Thomas 
Hospital Reports, 1894 mil 115 Man age 3a 
had a pcdunoilated tumor which was a submucous 
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lipoma, about 30 inciiei from axunL It w*» 
attacbad oppoiite meaenteiy and caoied btoxsoa- 
ceptkjo of 8 f«t of bowcL There wa* acute pain 
in lower abdomen, vomiting «nH abdominal 
ri^dity Operation laparotomy and. reduction o! 
intnaauacepuon. Tumor retooved f?) Nine dayi 
after operation aodden me in temperature and sgta 
of aepria. Second laparotomy ibowcd a large 
tloogfa of the bowel Ten daya later aecondaiy 
hemorrhage and death. 

Case jj Reported by La Garde. Progress 
(Lmnrvllle) 1886 I, 164 Man age 65 had pear 
shaped pedunculated rectal tumor chci. 

Patient had usual symptoms of rectal tnmor for 
three years. Mucous and bloody stools. Tumor 
later protruded and could be pupated and aceu 
throu^ speculum. Operation ligation and aoc 
tlon of peolcle. Cured. 

Case 14. Reported by ilayo Clinic January lo 

1905 ^ocoan, age 6r, ^d larn tumo of sigmoid 
considered to be secondary to chronic Indammatlon 
of sigmoid due to fccoUthi. PreOperstive diagnosis 
ovamn tumor Some pain end other symptoms of 
tumor in pelvis. Operation resect on of 8 incbe* 
of sigmoid with anastomoJs Cure Died of 
another compilalnl In tQt 

Cast 5 Reported by ifayo Clinic July r 

1906 IVoToan, age 51 hal tumor of ufitMnd 
SoHered with obfenate constipation and tower 
ibdonunal pain for $ or 6 montu Stnaure and 
drrerticuUtls. Fluiila of cecum Tabercoioos re 
tropedtoaeal glandi. Hernia f Eowlng previoos 
opOTtioQ. G^-stonev Opendon rote^on of 
8 inches of simofd Guod removed Cccnl 
fistola closed. Hernia repaired Dauh 17 da)-! 
after operation. 

Case j 6 Reported by Mt>o CUni Tune ti 
1906 Man age ss had lipoma of sigmoid, upper 
portion. Details not given. Opcrstiao resectioo. 
with end to-end anastoroosii Result not given. 

Cast 17 Reported by Mayo Clinic, April 
1914- IVoman, age 18 had degenerating cystic 
lipoma adherent to small mteitioe and to sigmoid, 
atfo a large irregular pelWemaas. Patient had had 
snbtotal hysterectomy 3 years before at another 
dime. Abdominal tumor for three weeks, alowiy 
ailarglng Slight dianhcri Operation removal 
of tnmor eidslon of cervix and a portion of the 
p^vlc maaa. 

rime f8 Reported by Mt\-o Clinic Sept mber 
to, 19 a Man age j6 had submucous pedun 
edited lipoma tlie of an egg cans! g Intussusctp- 
tJon, which wai reduced spontaneonilv bef re op- 
eration. Raticnl suflered with aUemaling coosUpa 
tion and dUnbeea for 6 years Bloody and mucous 
stools. Pain In left fUac fosaa- Operation re 
section of 10 inches of sigmoid with end to-eod 
anastomosis. Cure. _ . 

Case »9 Reported by Mayo Qlnlc Oclobor 
, loiy. Woman, age 37 had rwhinculated rob- 
mucous lipoma, 1x115 centimeter^ 3 Inches 
from Ueoewesd vaive. Had inflered with Itemat 


ing constipation and diarrheea for 8 yean Bloody 
and mucous itook. Pain In left Disc fossa. (Pre 
vious operation, colotomy and short drculL) Op- 
eration resection of cwcum 3 Inches of Deum, 
appendix, ascending hepatic fle^e \nastomcaii. 
Cure. 

Note — Tha first eight esses are from Ilevrta di 

f^wrt. Caaes 4 and 6 aLo reported by Longoet (6) 

ANCIOUATA 

Angioma of the bowel is \’rry rare imper 
feet records of only 3 coses being fotmd- 
Henrtaui tabulates these cases but Longuet 
conddeis Case i doubtful We could find 
no other casci nor could Dewes (24) Lauoa 
stem (30) howe\Tr refers to a case of 
NlchoU 8 but the reference ‘ docs not give 
the year of publication 

AKQtOMA CASES* 

Case Rqxrrtcd hy Morsch,* after Lociguet 

S98 GW age o Tumor located in rectum. 
Deufls twt given 

Case * Reported by Arthur Barker after 
LoogueL, SoS hlan, agt 43 Details oot giyen, 
Death from aruemis. 

Case 3 Reported by Pierre Ddbet Lefoos de 
din chir iSo^ Woman age 3 had s droun 
scribed tumor 3 ceotimeleTS wide (cavernous an 
gioma) located in small intesdnaa. Tliare was 
chronic intestinal obstruction but no ocelnsioa. 
Opecalion laparotomy Death 

TERATOBLASTOUA 

Teratoblnstomnta of intestinal origin ore 
also very rare. Longuet (6) records two cases 
both in females and quotes a third case 
reported by Barker ax a rectal tumor but 
which Longuet considers to be verj probably 
a Bacral tumor becoming adherent to the rec 
tal wall secondarilj 

TCSATOBLASTOUA CASES 

Case i Reported by DantielL \rch f khn. 
Chlr p 443 Cong ChJ BerL 1874 p. S41 
Woman, an 3C had lubmacoas t mor size of an 
egg Coniiitea of fibrous tisaue with tEO pooriy 
developed teeth. Details not given. 

Case s Reported by IL Post Tr Path. Soc- 
880 XEil, 307 Woman, age 16 had thickened 
polypdd tumor a teratoma containing bony tkeue 
■Hn , hair musdc fibers, and a canine tooth. The 
tumor protruded at anui, a mass of hair showing at 
each stool Two short pedldes were ligated and 
removed. Cure. 

Wkve. Ufft-U J AtH 

TVk txUi VIS Uio Cna QmIjii 

Ua««t Sw ac* ttMUcT tSb «> ntSealc Cb*. 
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NEtmOFIBROilATA 

Three cases arc reported in which many 
intestinal tumors histologically fibromata 
were found in cases of generahxed neuro- 
fibromatosis There are other cases reported 
but no histological examination was made. 
This examination in these 3 cases however 
showed nothing characteristic of neurofibro- 
mata, as no elements of nerve-tissue were 
found but the most probable assumption is 
that they were true neurofibromata They 
are certainly very different from the large 
single fibromata as shown m the reported 
cases- An interesting point is that these 
tumors are frequently found in tubercular 
subjects also mterestmg is the fact that they 
arc frequently found associated with sarcoma 
(Cose ij 


NTUXOTIBROllA CASES 

Case I Reported by Leridie, Ltou cJhlr 1911 
vi 70 &I&11 45 h&d aeuroGbroma located lo 

the pylorus also niasy small turnon of the LateAlDCS 
which were fibromata with no trace of nerve tissue. 
The pylonc tumor showed early sarcoma There 
was p^onc obstruction, and patient also 
from generallied neurofibromatosis and pulmoDaiy 
tuberculoaia. Operation gostro-enterostomy py 
lorectomy Death two weeks later from purulent 
pleurisy 

Case j Reported by Mane and Couvclaire. 
Nouvcauiconog de la aalpctnere 1900 liii 76 
PaUent had ten tumors in a m all Intestines two In 
duodenum others In jejunam and nwim Large 
mteatine free. No symptoms Generalised neuro- 
fibromatosis. Tumor found at autopsy 

Case 3 R^rted by Branca BulL Soc- onat- 
Par 1897 Isxil 166 Patient had many tumors 
^tinging from intestines. Details not given. 
Generallied neurofibromatosis. Tiimor found at 
autopsy the patient dying from pulmonary tuber 
culosls. 

A r6sum6 of these cases brings out these 
facts one hundred nineteen cases of benign 
tumors were found divided as follows 


Fibroma 14 

Adenoma 17 

Myoma 45 

li^ma 19 

Angioma 3 

Teratoma a 

Flbromyioma 3 

Neurofibroma 3 

Rhabdomyoma (malignant) i 

Hbroadenoma a 


As regards location they ore distributed as follows 


Duodenum 

Jejunam 

Ileum 

Small intestine (not dcugnated) 

Heoaecnl region 

Appendix 

Colon 

Rectum 

Intestine (not designated) 


5 

6 
33 

II 

3 

I 

aa 

10 


“^3 regards the patients we find 46 males 
ranging in age from 17 to 75 years 61 fe 
moles whose ages vTiry from 13 months to 
83 years and in 12 cases the sex and age are 
not stated 

In considering the symptoms Heurtaux 
divides the cases mto three groups first, the 
small tumors causing no symptoms which 
are found by chance at operation or autopsy 
second larger tumors growmg toward the 
serosa and causing httle or no symptoms ex 
cept the pressure of a tumor third tumors 
causing intestinal disturbances which may be 
(i) imtative, or (2) partial or complete 
obstruction In the second doss of cases 
there may in some instances be an obstruction 
from adhesions or from the pressure of a 
large tumor In the third class the symp- 
toms vary from vague mtcstinal pains in 
^gesbon etc. to collcy attacLs vomitmg 
often obstinate constipation, which may 
alternate with diarrhcea. At tunes true 
obstruction dcvelop>s which may dear up 
spontaneously may be reheved by purgation 
and enemata or may require operation 
Some cases are characteriEcd by a persistent 
diarrhcca At times bloody and mucoid 
stools are complained of especially In the 
case of a rectal tumor These latter are also 
characterized by tenesmus, a sensation of a 
foreign body in the rectum and at tunes the 
appearance of the tumor at the onus during 
defecation 

The diagnosis rests on the above symp- 
toms which generally appear as follows 
(Heurtaux) 

I Rectal tumor which presents at anus 
or is felt m rectum accomfiained by tenesmus 
bloody stools constipation, and sensation of a 
foreign body in the rectum 

a Tumor felt on examination with mild 
indefinite digestive symptoms. 
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3 More or less grave inteatiml dlsordera 
snch as partial or complete obstructioti, etc. 
no tumor felt (usual) 

4. Similar to 3 but tumor is fdt (rare) 

5 Tumor only no subjective symptoms 
(rare) 

As can be seen from the case reports and 
from the tables the most frequent com 
plication is m\aginadon, which ocaured 
twelve times in Hcurtaux s 50 cases (adenoma, 
twice rajimiata, seven tunes hpomata, 
three times) and eleven times m the ad 
dldonal cases collected by us. This is a rare 
occurr en ce m the case of a mallgrumt tumor 
of the intestme on account of the dUIcrcnt 
mode of ongm and growth of the taUcr 
Another eventuohtj m the case of pedun 
ciliated tumors (of the rectum in particular) 
is spontaneons rupture of the pedide and 
expulsion of the tumor Heurtaux noted 
this occurrence six times (myomata, three 
times, and lipoxnata, three times) 

The prognosis depends chiefly on the loca 
tion 0! the tomor and its mode of growth, 
whether mtemol or into the lumen of the 
bowd, or external or toward the serosa. 
In other words, the prognosis depends on the 
efiect of the tumor on Intestii^ function. 
Of course, the tUe of the tumor and the 
presence or absence of adhesions are points 
to be considered The prognosis b more 
favorable in the case of rectal tumors than 
m the abdominal type. F.llmina tJng the 
raw in which the tumor was found at 
autopsy (the patient d^g from other 
causa) we find the following 76 cases were 
operated npon, with la deaths (result not 
given in 7) 6 caso were not operated upon 
with 6 deaths, doe to the tumor Thus we 
see dearly that the operative treatment b the 
method of choice m dcahng with these cases. 

In condusion I desire to express my thanlcs 
to Dr Miller for permission to publish hb 
case, and for hb aid in securing references to 
the literature. I wish also to thank Dr A 
L- Levin, of New Orleans, for translating the 
artida of Prokopyeff and Lange from the 
original Russian, and Dr Peter Graffagnino 
of thb dty for asdstance in translating one of 
the Italian artides. Mr Augustin, the 
tasbtant Hbrarlan of the local Medical 


Soacty the librarian of the Surgeon General 1 
office and Dr Audrey Goss and W A. 
Brennan of the John Crerar Library were very 
courteous and obli gin g in many ways, and 
thdr aid b greatly appreoated I am also 
under obligations to Dr S D Henderson who 
has kindly supphed the illustraticms. 

Nora — After thi» piper hxd foae to pr tM , I foood Um 
feSowfox OM of fibmna, «hkfa hxd canted tnttmoKep. 
tloa beuf irportrd da tiw latter luring, U biuf Dot 
come to our notice m our tearefa of ibe UlaaluTa 

Rqmtcd kleast and Forman (67) Female, ahltn, 
an *7 Pierkna bbtoiy oexaltre, 00 tnnUe. 

She bad been 111 f g dayt, h^nrnng with partial c 4 >- 
■traction and of coBc, then de^opfng Into tnit 

inteatlnal otaoncUon. Leucocytoafa was pramt. At 
opcratloD a recent Intnmacntloo wai found, fleocoflc 
icachins almoat to the bepallc oexiire, with pedoacuk^ 
rnmne at its tia Rcdoction was performed, and t Tmw 
was fmnd in to n^m bout Incho fran the OeccrcaJ 
ralre. The intestme was opened, the peeDda Ilgdtd «<vt 
the tnnsor rmnoved. The Intestine and the abdomen wen 
doaed aa usual, the patient maHnx an uneveitfnl l e comy 

The paihcfoflA reported it to be an cedematoos fibroma, 
))i 4 jcenthrwtgy 

A case repcfliwi by James and Sappiufton (68) 
ooder a slmilaf title hu aieo been repotted Toy 
recently The patienl wu a vccau age 34 ratha 
onderdereloped. Past hblorj gninportAnL Site 
was seised pjddeniy with iatease tbaomiiiAl jula, 
(elt faint and weak, sad was naoseated. The pdse 
eras slow snd weak, tempentare slirhlly nbaormsl, 
bee pallid, sbdorees rigKl snd tender She reaaed 
somewhat but the t^emess snd rigidity pe 
silted. Pelvic and abdominal examinatlotts were 
aecatlve. K tntstive dlngnosls of ovarian cyst 
with tsrlsted pedide was made. At operation, an 
IntmsuscepUoD was foond, with 55 ctn timet en of 
gongrcDoas, lovaglnated Intestine at Its dirtsi end 
a InmoT was fell Resection and anastomoiii were 
performed the patient 1 conyaiesetnea was faMy 
smooth. Patholoflcnl einminatkin rereaied a 
sestUe, submacons lumoT. axi gxi g centimeters, 
opposite the mesenteric oorncr JlicroscopJcaliy 
it was found to be a hard fibroma oiigiiiating from 
the tnhseroQS layer 

The autboTi refer brirfy to *4 other Intestinal 
fibromata (most of these being Indnded In oor 
report) but It b n e c e ssary to rdcr to the origlnai 
papers In order to be certain that a hlstologlcai 
examination was made in each case for cmmpla, 
of the 1 9 benign ucopiisms collected by 

Dewes. only a percentage had been examined 
ndcroscopfcally The addiri^ti cases mentio ned 
by James and Sappfngton will be Invcstigsted and 
reported upon later 
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FATTY TUMORS OF THE UTERUS 

A\nH TBz Report ot a Case and Notes On CrAssmcAnoK 

Bt C, W W ELRIN iLD AjroS.lL HAYTHOS^N M D Pittouioh 
rxBtb Wm ILSdcvU^atalKwitlUlrataT 


U TERINE tumor* whidi arc chaiEC 
terired by bdng composed chlcfl> of 
fat-contammg tkaues are ^ er> Inter 
estmg because they arc still of unccr 
tarn origin. The cells which contam the fat 
globules ha\'e dcvct been certainJ} identified 
and for this reason there is a great deal of 
confusion in the hterature regarding the 
proper name for this tj-pe of tumor These 
tumors ha\"c been call«l bv \TLnous authors 
bpomata, mj*ohpomata and merely fatty 
tumors Some ha\ e classified them as mixed 
tumors under the name of hpofibrcrm>oiiiat0 
while others ha\'e refened to them sunply as 
a type of degenemtlcm m leiomyomata. 

That these tumors occur rardy is evidenced 
by the fact that there have been collected, m 
addition to our coae only fourteen other un- 
questioned Instances and when we stop to 
conader the enormous numbers of fibroids 
which have been rcino\ed and sent to labor 
atorles for examination, the relatively small 
number which have been found to contain fat 
becomes considerably emphasuai 
The cases reported in the htemture prior 
to 1903 were collected by Se)*del (1) who 
accept^ rq) to this time four cases of true 
lipoma and a total of ele\xn of what he called 
Upomatous tumors. 

In 1906 Ellin (3) reviewed these reports and 
added one case of his own an mterstJtiaJ 
fatty tumor 8x65 ccnlimctcrB remo^td at 
autopsy from a woman aged 60 Micro- 
scopically there were seen t^cal llMmatous 
r<»41n rounder polygonal In shape but much 
larger thnn those of normal adipose tissue, 
with thdr nudd flattened and crowded to 
one side. The capsule consisted of fibrous or 
fibrofatty tissue with fat cells m it but there 
was little fibrous tissue in the tumor 
Sitx«ifreymi9io C3) reported anlntramural 
Upomyosarcoma of the anterior wall of the 
utc^ about the size of a small child s head 
containing In Its middle a fatty area 9 x a 5 xs 


centimeters. Inoddition there were some m\ 
omatous nodules present with fatty Infiltra 
bon and projections mto the myomatous 
tissue The fatty tissue was arranged as Ir 
regular masses as diffuse and mfiltratingarcis, 
and showed the usual reaction of fat stains. 
In the septa and the naghbonng tissues were 
groups of lipoblasts many of which contained 
small fat droplets the fat droplets were de 
senbed as gradually passing mto large fat cells. 

Lc\ {4) described a tumor of the uterus, 
1 3 ceDtlmeters m diameter composed of closely 
set nodules 1-3 centimetcis In diameter socne 
of which had yellow strands running through 
them Microscopically there were fatty en- 
velopes uDed wi^ fat globules separated by 
narrow strands of collagen hbers and musde. 
Ley considered the tumor a fatty metamor 
phosis of nbrous stroma rather ^n aflbro- 
mvoUpoma His figures rqirtscnt the diffuse 
(at as composing about one half of the total 
tissues Ley also referred to a lipoma or 
fibroUpoma placed m the museum of St 
Bartholomew s Hospital by Sir James Paget, 
but without microscopic se^ons 

A very brief review of the cases quoted by 
EliUs seems advisable here (i) Lcbcrti (5) 
pictured a lobulated fibrofatty or muscnlo- 
latty tumor imbedded m the uterine wall 
(a) Strolnski (6) 1880 reported a Upoma 
enitmg as a polyp on the anterior lip of the 
cervix (3) Orth {^) 1893 mentioned a hpo- 
matous polyp (4) Bruennings (8) r^rted, 
in 1B99 a lipomyoma the sue of a child s head 
In the antenor of the uterus of a woman of 
55 (5) Fronque (9) In 1901 described a 

hpofibromyomatous cervical polyp the size of 
a pigeon s egg (6) Knox (10) m 1901 dc 
ecrib«l,ln detail an intcrsbtlal hpomyoma of 
the posterior wall of the uterus removed by 
hysterectomy from a woman aged 63 which 
measured loi 13X 10 cenbmetcri. (7 and 8) 
Meckel (n and is) 1901 reported two cases 
one of interibtial hpoma the fixe of a bUhard 
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Fig I lipomt of tbo utenii. Crow lectloa through 
the greatat cooventy thowujg the Urge fatty ma^ In the 
poatcrior wall The dttpfaceo uteni>c cavity b aeen near 
the left of the picture. 

ball the other was a bpofibromyoma the site 
of an orange m the bod> of the uterus of a 
woraflnof63 (9)Jacobson(i3) 1903 described 
a bpofibromy oma 8 cenUmeters m diameter in 
the antenor wall of the uterus of a woman 68 
(10) Sc\del(loc at ) m 1903 found a walnut 
site bpofibromjxtma m the uterus os an inter 
stidal growth of the fundus uten m a woman 
of 58 (11) Meyer (14) m commenting on 

Sc>del s case reports m the some paper a 
subscrous bpoma the size of a cherry stone m 
the utenne fundus of a woman of 42 
Sc>del ated three other cases which he did 
not accept as belonging to this group vix 
Lobstem (15 ated b> Mechel) in 1903 dc 
scribed a fatty tumor of the uterus the size of 
a 7-8 months pregnane) Seegar in 1853 re* 
ported a tumor the size of a child 5 head 
which protruded extcmallv and was removed 
by ligation of the pedicle it was macroscopi 
c^> a fatty tumor traversed by firm fibrous 
bands T Smith (16) in 1861 presented a 
tumor before the Pathological Soacty of 
London pedunculated m character the aixc 
of two fists and projecting from the fundus 
It was chicflj of firm fibrous tissue imbedded 
m it and easilj shelled out, was a fatt) tumor 
the size of a pigeon s egg 

Seycral cases reported by the older writers 
were beheyed to be instances of fattj degen 



tiuQor 

cratjon of pre-ensting tumors usually 
myomata. Eyen this change is rare Ac 
cording to McDonald (17) only seyen cases 
reported b> vnnous wnters in five hundred 
and thirty cases of utenne fibromyomo, 
showed this change 

With the hope of offering some additional 
data which will aid m cleanng up the ques- 
tion of the ongin and proper classification 
of these tumors we arc reporting our studies 
on a case which occurred on the surgical scr 
ncc of Dr S V King at the Allegheny 
General Hospital together with our conclu 
sions as to its probable histogenesis 

Iltttary S R colored single age 46 admitted to 
the Allegheny General Hospital June 30 1914 com 
plaining of vaginal bleeding of four yean duration 
with fuemorrha^es occurring about once a wccL 
Two yeon previously she had noticed gradual cn 
largcmcnt of abdomen -which the attnbuted to 
pregnancy \ diagnosis of myoma of the uterus 
was made and abdominal hysterectomy performed 
July 3 1914 b> Dr Kmg Recovery was unevent 
fuL 

llacrttcoptc dacription The specimen consisted 
of the uterus amputated at the cervix and contained 
tumor masses weighing together 4 108 grams and 
measuring 21 x 341 15 centimeters. The perimetrium 
was smooth, except for a few tags of adhesions The 
myometnum vaned from i to 2 centimeters in thick 
ness ThelargestpartoftbeBpeamcnwasmadeupof 
aturaormcaiunngibiiscentuncterslndiamctcr be 
ingpracticall) iphencalin shape andoccupjHng all of 
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ria 3 iltcTTwi. ijm >*1 -Jiijik f '^cx>tb k 4 A 1 I 
onaccQre (tkfu« bijjirllirs ru u eibjtjuyrh tumor 


th poitmof «4jlof thrul ni Thutumor u. « 
^cll deraif t d and rot rrlv i jjid %a 

covtred n 11 ira i nn urf h ih mooih 

endoiaein m i pu^tton (he pu»( 

rior W»1J ll p oduced u enl rjrrrrvrnl I rturLed 
dlstonioD f(h khjp^ fihr t nc d(^ I (he 

cervlciJ port OQ of ihc i nj ere t* (umor> 
nKuun f5st>4nl irrHtTim Iiaidh 

They « re leni lui u puM( in ( d bnj(d\ 
*epar*ted from (be U jjr luoior When ocim J 
the larjrc lumor « f mid i be male j hi IJ\ 
0/ ■ r.h)i /any hk Jtiine »Ju h w 

•oft in c mi ten > n I | x (ol rrnsub b 
broia bands ru ing ihrcKJKh il li urf c «a 

quite grcM) on (wiiiadon nil k } (h Li 10 (e<l 
and striated appeam c imiallv I d in I myo- 
mata. With PI roj n t i in ihet m ga ihe 
tjpicaJ charatlcrtil of f i ti -.u qK (be 
Irregoiar strands menu on d abo im iJI Irallotu) 
The smalie tumors lam iule«! I in (cd 
firm In cvtulu a } amj ftik i l )p / t twns 
There acre a fea mall fkxnl \csk:I nl ring 
the tumor truuscs Ihc aria ( lies ixj Idumi 
vcisels we e cut off close to tbi 1 ru> Iher rc 
no evidcn es f retrogra I hanger h a> nn oses 
oat formatiom caJ il ali m On remark hi 
thing was the pei alia oti ot tb I rge tumor ma 
alan it aas uxd*ed. It » I oog ought went 
the wboic labomtoiy and aa> ccdiBgii aronuti 
and saeetfai- /taasf/t ck f t (/u. smef/of som 
ahatove ripe but not yci roll □ tal u(w 

if crouP/JC ia Sect oo* t L from Ui 

various portkiiis f the large tumor mas sbometl 
practicaJJy the same ffCDenl ha tcriatlca. The»c 
consisted of Irregular Ulands of f i Hs I the lull 
type which a ere quite In rge in kiac and had the ual 



I ut a M •-< xrtKnj «ic-* g f t ceih Muruunded 

b •jn»ahm k od ooaeit th-aa ma*>e* 


rtati ne«l nodei some of ahi b acre vs oofated 
L\u)g hrtaee th f t slaod awJ th in li ddualf t 
clJ a so jjj jopovd of J oJ her type* of 
elb Ooi of ihoe i>pe^ aas long led spindle- 
shaped U a ih tnal rsi U n k Stained 
Itnrbosphot gill d harmat r^din this tvpc of 
Il M meii t b f th must part h e tralgtt 

bbnisahj h hoa J iccdeEKv t spread at thren^ 
It prudu pi en 1 ttl mtcit II lar Mjbsi n e ibe 
bhril fahKha r bn anl \ aJvi nrspoeded 
to the Hag nbril ir-iribed !\ Malioty In 

som I (hrv latter rw the Jbgcn hbnb were 
mottdtofrihe mlprrwi ed a h\ litre ppearance 
Ih VM I hief t^l>e of ell as lo g ipsndJe ceU 
a|tb narr a rod napcti d leu and alati 'cly 
uarw 1 1 nU that 1 n ksl t luse at lh ends attd 
c rrespood d t the mvogiJa tal ril* dcsinbed by 
Malkin Stn tly peaking the reial 1 number f 
ell a th hb oglia b! nl ppcu cd to t mber the 
dU a th ra^-oglia bbriJ ] rosen wnti cp aere 
made fn m pieces fixed fa f mial o txl these stained 
raw ly th Vhnria h K "suda III o<i Herx 
heuoer t in Th max hj t be <1 t the fact 
that m nx f the Ticuofes emptied be that 
th f t CM Icfl In a some hat liff rent stit from 
that re dllx lai e<lbx usual method* 1 thegnas 
h ac er the f i lusue st ned bright red a th 
S da 111 

The portions 0 taining fat a re cleariv outhoed 
f at (bate n bi h tiftv lai lire 

D ag aa W bd>e "e thb groa th to be s typfeal 
xample f lh so called lipomatous tumors I the 
t rui b t ae dm t that the correct name for ft is 
opc I argume l and we are refraining from sppJy 
ing a nam t the tumor untlJ after di»ms*lon of 
tbehistoge eds has been presented. 
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DISCUSSION 

The histogenesis of hpomatous tumors of 
the uterus has been difTcrcntl) interpreted b> 
\anous observers Knox (lo) considered 
them as supporting Conhcim s embrjomc 
cell rest theory (^'lz tliat embrjonic fnt cells 
were left behind dunng development which 
later produced the tumors) MecVel (({uoted 
b> EUis) thought thev onginated b} the hv^icr 
plasia of embnonal fat, Seidel (loc at.) 
regarded them os spnnging from lipoblastic 
dislocations because he could not demonstrate 
the formation of fat cells from either muscle 
or connective tissue Another possibihtv 
which has been suggested is that of the in 
growth of true fat tissue along the vessels or 
the nerv'cs from ncighbonng structures 
Bruennmgs (8) fav ored the view of the change 
of muscle cells into fat cells Franque and 
Jacobson attnbuted the development of the 
fat cells to the infiltration of connective- 
tissue alls b> fat globules 
The above theones fall into one of the two 
groups depending on whether or not the tumor 
cell IS held to be a true fat cell arising from a 
hpoblast or lo be some other t>’pc of cell which 
has merelv token up fat The theories of 
Knox and Meckel are so closcl) ossoaated 
that the) ma) be discussed together Mnl 
lorv {i8) makes the statement that fat cells 
arc pKjrfcctlv dctmite cells formed b> dilTeren 
UaUon from mcsench>Tnal cells and ate neither 
tibroblasts nor dcnvevl from fibroblasts 
R Mever states that cmbrvologicalh no 
fat cells occur in the uterus broad ligaments 
or mvomata So that if \\c accept the views 
of these two authorities the cell rest theory 
in the stnet sense is automaticallv excluded 
on the ven olmous grounds that if such cells 
were at no time norraall) present thc> could 
not remam os rests and start to grow at a 
later time On the other hand as long os one 
attempts to interpret these tumors as hpo- 
mata he must grant that thev canspnngonlj 
from hpoblasts and if hpoblasts arc not nor 
mallv present m the uterus dunng develop- 
ment thev can occur onlv as embnomc dis- 
placements and thus Scjdel s view becomes 
the onlv tenable one 

The extension along the vessels and nerves 
IS ver) unlikel) both liccausc of the thick cap- 



sule and because of the constant finding of the 
larger vessels near the centers of connective 
tissue bundles and not m the fatty areas 
The whole difTicully kca in our inability to 
say that the large fat cells were not derived 
from connective tissue cells The libroglia 
fibnls which arc the only definite means of 
identifying connective tissue cells could not 
be demonstrated m connection with fat-ccUs 
and aside from the globular fat contents we 
know of no characteristic structures bv which 
lo identify a fat cell so that wc could not be 
sure that after all w6 were dealing witli true 
fat cells Wc know that highly spcaahted 
cells such as heart muscle cells stnpol muscle 
cells hver adrenal and glandular epithelial 
etc can and do take up fat in a globular form 
and It seems reasonable to think that connec 
tive-tissue cells which arc certamlv less 
spcaalizcd may do the same thing Many 
smooth muscle cells were identified by their 
fibnls and none was found to contain either 
granular or globular fat so that we feel that 
the histogenesis of the tumor has been nar 
row c<l dowTi to one of two cells true hpoblasts 
or conncctiv c-tissue cells The points which 
favor the hpoblasUc displacement thcon are 
(i) The chief cells arc typical fat cells their 
nuclei arc crowded to the penphenes of the 
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cdJ the> ha\c no charactemlic libnls and m 
the a^T^afie single held, the tumor tissue could 
not be distinguished from onUnarj subcu 
tancous fat. (2) In man\ areas the con 
necti\c tissue cells tan be identiiicd b> their 
fibrils but these cells arc not found to contain 
either fat granules or fat globules in other 
wnards there is no shading off of the one tissue 
into the other the Lne of junction oJwti^'s 
being abrupt (0 In certain instances ^gfe 
globular fat cdl of large >a»t arc seen com 
pletcl> surrounded b\ well-<le\eliped conncc 
ti\'e tissue and smooth mustle areas just as If 
thej had been tut off from the fat Us ut 
The oppeareante is idtnUcal with the faltdl 
so frequent]) seen near the margins oj nunnal 
fat Ushue os m the si called libromata )f the 
breast (4) -Vll wjrt of degentrau *n and 
necroses occur m Ieiom\ oroatn and Ui at k*a>t 
one case we haNC examined the DccroUi area 
was filled with fat laden endothelial leuL >* 
cj’tes and foragn bul) giant cell \ct wi 
cannot recall hanng seen giotiuLar fat in an\ 
of thcM foci ( s ) If the condlti in w a <luc t > 

fatty miillration of cjnnccLi%< Uj«uc cell it 
should be fairl) comm in liccausc of the fn 
quenn of other degenerali »n in these gr>wih 
but it has been howa that the rarltj )f the 
condition is bt>‘ond quest! n <6) C ngetu 
tal remain and displacement of sc'^eroJ l\T>cs 
of tissue are rclaU\cK frequent in the IcmoJc 
gcmtal tract. 

The pennts which fa\ r the thcorv that the 
tumor forms from connectisc tu»i>uc cells by 
fatt) inliltratioQ are (r) IdcntinudcmnectiM- 
tissuc cell with t\pical libnl were so closets 
associated with the fat cell that one hcsilaletl 
to differentiate between them (7) Infdlra 
tlon of mony cdU b\ fat gloliules i a rccog 
nixed process to which conncctis'c tissue cell 
are not known to be immune (3) The age of 
the patients from whjm such tumors ha\t been 
taken is rather bnond the u ual time for the 
development of congenital tumors The ages 
were given in eight of the quail'd cases and 
ranged from fort\ two )car in the >oungest 
to sixty-eight years in the ildcst with an 
arerage age fur all eight case's if Jifty se\cn 
jeara. This point ha nec-cr liccn held as a 


ser\ strong one against the cdl rest theor) 
of canecr and wc do not wish to k) too much 
stresjs upon It 

Wc make no doims to ha\ing settled the 
question in general but in our case we thml 
that the bulk of the evidence was on the side of 
the lipobkstic displacement theory and for 
thi reason wc ha\T diagnosed our tumor u a 
Lpomo. \\ c have considered the connec 
tl\ c Us uc cell present simpl) ns a part of the 
stroma and the muscle cells as ocadental 
inclusion in the tumor and not as endencei 
f lU having liccn of mixed ongin 

CONCLUSIONS 

I Fattv tumors of the uterus come from 
one of two Mjuncs cither hpoblastic displace 
ment or c inncctivc-tis. ue cells which have 
undergone fattv inhltmtiin 

j The hpoblastic displacement theory 
offer the best iTplonaUon o( the findings in 
the allow case 

\ Having acccpteil the bpobUsUc di*- 
placement thcorv for the explanation of our 
tumor wc believe it to belong to the ciass of 
simple tumors and that it should be called 
ahp^iisloma uteri 

\\t wish to express our indebtedness to 
Dr s \ Ring of the \llcghen> General 
Hospiul of Pittsbuivh for the privilege of 
rqsortjng this jicomen 
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A STUDY OF ONE HUNDRED CONSECUTDT: FRACTURES OF THE 
SHAFTS OF BOTH BONES OF THE FOREARM MTTH 
THE END-RESULTS IN NESTTY-FU'E' 

By \LLEN O WHIPPLE MD axo rORD\Cr B ST JOHN il D Nett \ois: 


T he following stud> 13 based cntircl) 
upon obsen’ations of cases treated at 
the PresbjTenan Hospital Out Patient 
Department between 1Q12 and 1915 
The purpose throughout the senes has been 
to ijnpro\c our own methods of treatment of 
fractures of both bones of the forearm bj a 
careful studj of end results Jscccssarny 
our ideas ha\ e changed from time to time and 
consequent!} some of our methods The 
essential pnnaples in treatment howexcr 
ha\c been adhered to throughout the scries 

ANATOmCAL FACTORS 

The important mechanical factors to be 
borne m mmd m considering fractures of the 
shafts of radius and ulna are First theaction 
of the pronators and the supinators of the 
forearm the pronators chlcfl\ affecting the 
positions of the fragments m fractures of the 
lower half the supinators affecting the posi 
tions of the fragments m fractures of the upper 
half of the shafts. Second the relation 01 the 
radius to the wnst joint results in its bcanng 
the brunt of the transrmlted force from hand 
to forearm m cases of indirect \nolencc and 
explains the preponderance of displacement 
m the radius m these cases Third the 
quesUon of stress and strain in relation to the 
frcqucnc} of fracture of the lower one third 
of the radius. 


gcons were to reduce the same tjpc of fracture 
mth as great care and with as manj assistants 
to help in the immobilization as thc> reccne 
in the operating room their end results as to 
function and the time that the patient is 
incapacitated would be as fa\'orablc if not 
more fa\onible than that obtamed bj the 
open method 

We do not adiocatc the common methods 
of closed reduction on the contrar\ we con 
demn them as the} are usually earned out 
The one man reduction without anicsthctic 
without fluoroscope and without subsequent 
roentgenograms the usual methods of im 
mobiUxation with poorlj coapting ontenor 
and posterior wood spbnts and the con 
tmuous immobilisation of the forearm for a 
penod of four to six wecLs without the use of 
massage and proper acU\*e and passive mo- 
tions m such splints these wc condemn and 
agree with those who argue for open reduction 
in preference to such methods of dosed reduc 
tion The methods we ha\’e used in this 
senes of one hundred cases differ radicalK 
from the usual methods of closed reduction 
in man> particulars The} arc not the 
method of an) one school but are a combina 
Uon of what we ha\e found to be the best 
methods of 5 e\'cral surgeons and of several 
points in treatment which we developed as 
wc learned b\ our successes and mistakes 


UNFAIR COUTARISONS OF STATISTICS OF OPEN 
AND CLOSED REDUCTION 
Statistics relatmg to the open reduction of 
fractures are usually based upon the work of 
surgeons specializing in that particular branch 
of surgery Their results are comparcil with 
the inaccurate statistics of out patient de- 
partments or emergenc) wards of hospitals 
where the fracture work is too often earned 
on b) incxpenenced mtemes working alone 
w’ithout the help of anfcsthesia fluoroscope 
or late roentgenograms If the some 8ur 

Fran D«p«rtM>c9t td Vj r n r j CaluUa 


TREATITENT 

Ifonyreductionisnecessar) itshouldbcdone 
immediately In a hospital with fluoroscopic 
faalities in every case m which a diagnosis 
of fracture of radius and ulna has been made 
or suspected the patient should hayc the 
pmnlcge of fluoroscopic examination first 
to determine the necessit) of reduction and 
second to preyent the possibihty of meumng 
displacement from mampulation It has 
been our cxpcncnce that eas) and complete 
reduction vanes direct!) wath the length of 

>n«f<kr CoQrf« ot PkriiduB Aad SciMni. 
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time folIov.Tng the fracture the earlier the 
reduction the easier it is and the more com 
pletc The tissues arc less triumatizer! and 
therefore repair 13 better W'^e base this 
conclusion upon the studi of the microscopical 
sections of tissue rcmo\cd from between the 
ends of fragments taken at succcssu'c stages 
of repair These sections pro\c more con 
clusu'ch than anj argument the neccssilj 
for reduction at the earliest possible moment 

{it(rslhesta If reduction is found neccs 
sar\ the fracture should be reduced with the 
patient under general anocsthesia This pro* 
Mdcs complete muscular relaxation which is 
c^^ntial for reduction it frees the patient 
from pain and enables the surgeon to work, 
deliberately The anasthcsia of choice is 
nitrous oxide-ox\gcn in patients more than 
SL\ y^rars of age drop ether in younger chil 
dren Gas-oxy gen secures sufhaent muscular 
relaxation for purposes of rcrluction the pa 
tient rcco\cr 3 consciousness almost immcili 
ntely after reduction and is able to return to 
his home without the discomfort and las 
situde following ether or chloroform More 
ox-er gas-oxygen can be given at any time and 
without the necessan delay of scxcral hours 
after the ingestion of food This is on im 
portont point inasmuch as the majonly of 
patients come to the hospital soon after cat 
ing W'hcre one has not a gas-oxygen appa 
ratus nitrous oxide alone or mth ether is 
satisfactorv 

L sc of fiuoroscope The chief argument 
put fom-ard by the adxocates of open rcduc 
tion IS that their work is done with the ends 
of the fragments in plain sight There is no 
denyang the ad\antagcs of reiluction of n 
fracture with the ends of the fragments 
visible and it is just this advantage that wc 
adx’ocatc in the use of the flunroscopc for 
closctl re<luction This pomt has not been 
sufliacntly emphasized b\ recent writers nor 
arc the adxTintagcs to be gamed by the use 
of the fluoroscopc suiRaentU apprcaitcd by 
those doing fracture work in hospitals where 
fluoroscopic facdiUes arc at hand W ith the 
patient under general anrcsthcsin satisfnc 
tor\ xTsiblc manipulations of the fragments 
for purposes of reduction can be had b\ using 
the fluoroscopc- This is espeaalU true in 


children In a number of our cases where 
there was marked oxcmding of the frig 
ments and where full angulation of the frig 
ments WTis necessary to secure end to-end 
apposition wc were able to get complete re- 
duction b\ produang extreme angulation of 
the forearm the ends of the fragments bemg 
under nsiblc control all the time It is m the 
reduction of fractures of the radius and ulna 
that the fiuoroscope is espeaally advocated 
because in these fractures the Ixines arc 
easily seen There are four fragments with 
which to deal and the assurance of goo<l re 
ductioD gained by palpation of the fragments 
is not comparable to the combined cxidcnce 
of palpation and inspection Another xcry 
great ndmntagc and one that was of the 
utmost \nlue to us m a number of our cases 
IS the assurance that the fiuoroscope gait us 
in manipulating the fragments without the 
fear of causing an increase m the displace 
mtnt of the fragments especially was this 
true in complete fracture of one bone and m 
complete fracture of the other In a great 
many fractures we were able to a\oid incrcas 
mg the displacement, or causing any dis- 
placement when wc saw that the fracture vms 
an incomplete one but we did not hesitate 
to increase the displacement when by so 
doing we were able to get an end to-end 
opposition In this senes of cases in man\ 
of which fluoroscopic reduction was used we 
haix; been unable to detect ill clTects from 
injury to soft parts or from the roentgen ray’s 
A permanent record of the reduction afiorded 
bv an \ ray pbte is of course essential 
Importance of adequate assssiance Reduc 
tion should be earned out with ample assist 
once There should be at least three men 
preferably four the surgeon the anfcsthctist 
one assistant to exert traction another to 
exert countcrtraction or assist in the manipu 
lation This is alway’s insisted upon by the 
surgeon m domg an open reduction and the 
same care exclusuc of surgical techmquc 
should be taken m the reduction b\ the 
dosed method Intelhgent assistance is cs 
scntiol in reduemg these fractures especially 
at the time that the plaster splints are being 
applied We heartily endorse a mechanical 
apparatus such as the Hawley tabic 
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Every effort should be made to secure 
reduction at the first trial Too often an 
incomplete reduction is allowed to stand 
either due to the fact that the patient was not 
under anicstheaia or because the relaU\c 
pMJsitions of the fragments could not be made 
out b> palpation The patient is frequcntlj 
sent home to return the next da> or two daj“s 
later for a roentgenogram This more often 
than not means a dela> of tlirec or four days 
and when a second attempt at reduction is 
evldcntl> necessaiy the most fawrable time 
for reduction has passed 
Postlions for vnmobihuilion The ques 
tion of the position of the forearm and the best 
method for securing rmmobnization of the 
forearm is one that has caused an almost 
endless discussion and in ahich there is vcrj 
little agreement And m this regard we 
feel its importance has been greatl} exegger 
ated Manv of the Trench surgeons arc 
loud m their praise of the position of extreme 
supination Their arguments are based 


almost entirely on anatomical grounds their 
reasoning being that the position of supma 
tion corrects the rotary displacement of the 
upper fragment of the radius due to the 
flexmg and supmatmg action of the biceps 
and supinator bre\TS muscles This un 
doubtcdl} holds true in the fractures of the 
upper third of the forearm especially where 
there is o\emdmg of the upper fragment of 
the radius But wc do not think that this 
holds true m the other sites Our procedure 
consequently vanes with the site and the 
presence of overriding If the fracture is 
m the upper third we immobilise the forearm 
in supination and flexion beyond the nght 
angle If the fracture is m any other site we 
immobilize m the position of midprjnation 
and supination and flexion beyond the nght 
angle. This is \Try comfortable and has 
given us uniforralv good results It must be 
said that the position of extreme supination 
for any length of time increases the discom 
fort of the patient considerably 
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ifelbod of tmrfu>bili^iion Our method 
\Tirics with the Mtc of the Iraiturc and 1 
determine*! bi the ikimt reason that were 
mentioned abo\e hor fraetureii jf the upper 
third wc ha\c found that a arcubr plaster 
extending from the middle ol the arm to 
the knuckles applied with the forearm in 
supmation aJi<l m IIcxk n less than a nght 
angle gl%c« the bcbt immobiluati n For nil 
other fractures of the fori-arm wc ha%x found 
the best appliance tj be the &*i-tallcd ugnr 
tong ploitcr ‘.plint This splint v far a 
wc ha\T been able to distuxer was far t used 
in the House of Kcbef (Hudson Street) 
Dispensary The splmt seen in higurc ii 
is made os follows 

\ Mrlp of canloo flan el b cut coujl In IcnKli to 
the dm a ce from the roettcaqxjpfliaunireal jointto 
the palm of the hand around the f rearm ind ding 
the Ibow to the hnacUe*, thU meaiurement being 


t k » ih the If t nphl ngi n ! ntl 
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•pb l tlu ppl J l thx f rearm ti rcdix 

f ibr [ t a » ih tht ( rearm held s 
pronotloQ nd ujnaatlon d » th th Hbo 
at s) ghtly lou tha a nght gl I he pi 
th D iMndags'd ply t th f re rra whil tbs j 
t r itlU M)f< a I it u lett ba Un I 1 tb 
fo hfleen t» nis m n ics mil the pUiie 
a d hard ne<l Tvben th lundagu 1 t lo 
looser bandage pj lied. The fore rm i* i 
pported I a ding and th patte t u dxigr } 
onl teal home t report I avi th nect das r 
aoo c if be nod e* ans r® i^elli p umb- 
Dcsa of th band or nngeis. Tbe nil t hould 
ne r i terfere ulth mnL ng a U t Tight ban lag 
ing aiiDot be guarded agalnit loo carrfuilv 

The nd\ ullages ol this plint an. bsious 
Its chief merit li the fact that rotation of the 
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Fig 7 Thii ctse b o( unusual lotcmt in thowloc molt an oom) ccd fncturo. Note tbe 

remiuiuible restoratton of tbe enotour o( ibe radius and ulna and tbe disa^Dpcarnio; of tbe spike on the 
upper end of the Io«er fragment of the radhu. Tbe end-mult U norma] contonr oomud function a third 
dAV liter Kcood ittempt at redijctkm vilbout fluorovope ^ t month after reduction c 3 months after 
rcauction / yean 2 months after reduction g and k end-result 3 >*aua after reduction 


forearm u effiaentl) prevented and the failure 
to do this 13 the one unpardonable fault of 
the antenor and postenor splints cspcdalli 
the t\ ood ones which arc so commonly used 
at the same time a certain amount of flexton 
and extension at the elbow 13 possiljlc 
Another advTmtagc is that small pressure pads 
can be applied on cither side of the forearm 
without disturbmg the splmt In passing 
we would sa> that we hav c used this pressure 
paddmg to \er} great advantage dunng the 
stickv stage in correcting bowing of the 
fragments where it has persisted after reduc 
tion The spbnt is v’erj easllj rcmovctl and 
replaced Tlie onl} precaution that wc 
would emphasize in the use of this splmt is 
the Importance of making sure that the ^Imt 
is wide enough and that the lower borders 
of the splmt when applied are close together 


to prevent the forearm from sagging between 
the lower edges of the sphnt 

AFTER. THEATUENT 

Treatment after reduction consists m 
baking massage, and active and passive 
motions For the first three or four davs the 
patient is asked to return to the clinic every 
da\ for inspection of the forearm and splmt 
Dependmg upon the fracture the dorsal por 
tion of the splmt may be lifted and the dor 
sum of the arm massaged verj hghtlv and 
then while the elbow rests in a vertical post 
tion on a table with the forearm finnlj held 
to the dorsal part of the splmt the ventral 
portion of splmt maj be held aside and tbe 
ventral porlJon of the forearm hghtlv mas 
saged after uhich the splmt is bandaged in 
position If there is continued pain and swell 



SniGER\ C\’>.ECX)LOO\ \ND OBSTETRJCS 



ing in the? furwirm after massjge the forearm 
IS baked for fort\ minute* to an h>ur at a 
temperature of Irom ^oo to j o The bak 
ing IS repeated e\cr) da> until tht hwelling 
has deeretsod This vre found indicated 
onJj in Q few cases faticnts arc urged to 
mo\e the tingers at frequent internals from 
the tirst da> Repeated dail\ actnr mo 
tiont) of the lingers keep up the muscle lone 
of the forearm and hasten recu\er\ of June 
tion. 

During the seexmd and third week depend 
mg upon the fracture Jtti\e and >er) gentle 
passive motions of mtation ore used for li\c 
to ten minutes after nussugc We woh to 
voice our protest with that of so rnnnt sur 
georu against the forced passive moxrmeDls 
which arc v> often gi\ en bv the masseurs ami 
their pupQs in the massage departments ct n 
nected with fracture cUnio. These passive 
movements that cause the patient pain and 
muscular spasm do far more harm than good 
and should never be allowed even m the case* 


when there seem to be a deUv in the return 
of rotation 

In mon\ of the fractures cspenallv tbt in 
complete ones there i no doubt that the 
Splints can be discarded after three weeks, 
liut it has been our experience that it is 
advisable to leave the gpJint on for a penod 
of at hast four i r Jivt weeks or until the 
union has ix-come soIhI This is if great 
impi rtanev In actn e children for if the splints 
arc removxti too soon the chaniTs of rtfrac 
turc arc niartedl) increased in our series 
SK refmetures occurred The removnl of 
the plaster splint and placing of the forearm 
in a sling l not n safeguard agninst refrac 
tun. for if the child foils in the prone posi- 
tion the chan c* arc that refracture wdl 
occur b) direct violence 

CASE arcoww and foluiu lt ^o^Es 

In working up a senes of an> type of frac 
ture at the \xn bcgmmng complete histon 
taking mtc8 of the tiamination and treat 
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Fig 9 After three tnmtccosful atlempu at reductloo without the fluoroKorw 
opeo reduction wa* advised 4£Ki pcrfonned bv Dr Joseph A Blahe The frig 
menu were reduced and InusobOuation was do e without ln«tioD erf any f reign 
bodv "Ilw remit li ooTHul contour DocmaJ fonetJon Thh it the only reduc 
Uon la tlrt aeries of oo a Flut dav b te\‘enlh di> after three attenipts 

althout fluoroacopc c months after open teduclioo rf three >Tars after 


ment and subsequent follow up notes regard 
mg repair and function arc ab»olutel> nccc* 
sary for the history onalj’ses Certain pre- 
cautions wc found \er} important m our 
follow up nork These arc 
a. Correct recording of patient s name address 
with floor front or back east or west north or 
south {In tenement work) 

b Obtaining the number and district of public 
school 

c. Obtolnlnr the name and permanent address of 
at least one mend outside of immediate famQv 

d. Taking a ver^ personal interest in the patient 
as well as in hu or ber lesion 

e. Never allowing too long intei^-als to elapse 
without some sort of communication with patient 

f Obtaining the co-operation of an enthusiastic 
persistent nna intelligent soaal scr\ice worker 

CONCLUblOS 

In drawing conclusions from this senes 
we wish to emphasize the fact that the raa 


jont\ of our cases were m children. These 
conclusions arc based upion end results aver 
aging eighteen months in 95 per cent of our 
senes of one hundred cases 

1 Using the end result as the standard 
open reduction for fracture of both bones of 
the forearm in children is unncccssar} 

2 Reduction should be done at the earliest 
possible time To wait for the swelling 
to go down 13 bad surgical practice because 
It 13 Ignoring a cardinal prlnaple of the re 
pair of wounds in bone as well as m soft 
parts 

3 Fluoroscopic examination should be used 

to determme the neccssitj for reduction and 
to insure the best reduction vnth the least 
trauma hospital uhcrc fractures are 

treated should be equipped mth good fluoro- 
scopic faalitics and a radiographer should be 
on emergenc} call to supemse the fluoro- 
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r« Jtn. ofil X iV >»)uma J»i I f\ ibi -« JT* Iw 4Tfir t Ih* PrrJ 

tcruo Ilopii^ 4 (( huu 4Jt ihr i m 4 iichi l >f [ <r |ud<h I uail -414 

b> dnuijfisi \ft r 1 . I ciL ^ I Jm. 1 * wl rru «. V 1 In. t 

r II Lit >f t f p> I I Hmrih I tht M Nnij II jjid tin 

rr-<iili -i m iV i>h Ijut [■h r» u/ivmijII i -j t n i 1 1 m rii>4 r d ilx«^ ^ 

I >rt eijhl hull i/u I Jil t rrmm^ u/ siJiAt ft Iri i> 4r ro 4h biHJ II tjjiim 
rli ill d jramtlr'ill nvmlh J) Imtitjii m< I 4 m>ollr-ll 

ojicrni «) FTMitlr- */trr p 1; nvmtlh- li p 


scopii. and ra JiiipTiphic rk n taM**' i m 
uig m at niRht r < n bun Ij\ an [ holi Ia\ 

4 Reilm-tKin anJ imm luli/atun h uld 
be done with the patunt undt r piniral ana's 
thesia 

5 \dfquatc asMitano. 1 a esstnli.il lo 
ftuccr&bful Bcul accural closed ivifurtion a 
It li in the pen method 

6 Imjuobiluatiun ihiiuld jircccnt rotjti n 
of the formmi The positi n of midprona 
tion and mldiupimitun U cntircij sati lat 
tor) and comfortable exc-qit in fmitures af 
the upper tiurd nhcrc full ^ufiinalh n o’fth 
the clbort in de-tion u adciiable 

7 gentle roasia^c and acint oit>- 
tiooa arc adcocated but should 1m. done under 


the hrcii uiMCMi nufthc urpin tun -d 
|)a si\ ni li n whi h cau-a. thi patunt 
pain taiin I be t trmpK c n kmneil 
8 It I csM.nl1.1l in v> rkmp uj an\ ira 
tun. sen s. t n lu t (unful hi t r\ anal\~t-' 
g f ruti all\ all uses 1 Ira turcs 1 lx th 
iHncsol the f narm in thillrm luncumpli 
cate I b\ t\lcn i\i tniumadui I compound 
fra turcs an f resultant infcctnni will hac 
\cn sati fut re result anat micallc an 1 
tunctionnll} uilh t mserv-ntne treatment 
\\ i\'b.h I expret^s ur me ere thank t 
AJr fra L Simrn^ ra hoftnipher and Ic 
Mr Carhi J Lander phitjprapher of the 
f^csb^ttnan Hcrepital for their c njieratl o 
in recording the rcsultt. of ibi* \ e rk 
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TABLE I — Co?<TotJB or toir\Rii 


n 


Nomul 


r b 

Bad 


s 

1 Noroisl 

1 ^ 

6 





\ E ctUrru 

1 ) 




4 


1 




1 


i 

1 Bad 

h 







1 


1 



Of the 83 Qomitl rc^ulti the quatfon of reduction vra* 


n ted In 74 

Of these 4 cB«e^ reduction conwdcml neceuan 
Id 51 c*^ unpecewarj in 

In the 5 reduction accompJIklwd in to 

Reductl n was partialis accomplijlwQ in n 

Reduction a ai uniuccemful In 13 

Dupiacement wn< Increased In O 


T \.BLL II — aLTorr or the costvittec of the Bamfli 
UEXHCAL AbtoOaATIU'e NON-OPULATIS D TMATUINT 
OF raumjiE of xni bhaft* of RAoruB svo olka 


tft 

Oreop 

[ 

Ntasber 

o( 

AzAlcmical 

Snah 

randicMstt 

Ee^t 

Cend 

AsxitswScsJh 

Good 

FoacllociBr 



Ooal 


Usd 

Good 


Crat 

6-» 

1 

; 

i 

4 

4 

^ 1 
J 

i* 

*4 4 

4« 

Tot Vs 

(> 

■ •£- 

\ 

& 

1' ' 

a i 4 

- 


Tbe nl\ vrie* that we has e been able to find in whkh 
the end results in fractum of both bone* of the forearm 
are carefulls recorded u that reported bs tbe committee 
of the BnLab Medical Ae^ocUtloo FKU committee 
reported th result of a s-ety careful ins-eatlgallon In 
Tie B I h iledi al Jnr nJ (loit \-oL ii p 505) We 
compare this tabic « th a slinflar one (abuiauo]; our 
end re^ta. 


END-aLhlJLTB OF KON-OPnaATTSX TatATMOTT OF rRACTtTiE 
F THE Biurrs OP KASrUI AXO UUfA LX Tire PICSBY 
tliuax nosrrfAL bexip^ 




Fir I a Sho t the plaster itnp with one of the 
flaamd edjte* turned o\-er the othe itfU fl t b Shorra 
the wRar tong as It appeare when bandaged to the forearm. 
Note the poalUoQ of tbe elbow In fltilon besond a right 
^ the forearm in mldproruitlon and mf Uupmat on 
c The tpUnt rmos-ed K te th greater approximation 
of the Inferior or ulnar m rgina as compart with tbe 
•uperfor or radial margins. 
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WHIPPXE AKB ST JOHN FOREARM FRACTURES END-RESULTS 



SmatAiY OF TIIE DETAILED ANALYSIS 
TABLE ni 

S*r — 

Male*, 74 fern ala x6 
Attra/t 01$ — 
n yean 
Utckanim — 

Direct tnomi In Indirect trauma in 56 imdeter 
mined ti 
Sh}$ — 

Rifnt 40 leit 60. 

SlU — 

Doper third radios and ulna 5 radim > ulna 1 
hWdIc third radius and ulna 41 radius* ulna 2 
Lcnrcr third radios and nlna 49 ulna i 

^(^^plcte cA radios and ulna 4 

Incomplete d. radius and nlna 8 

Complete ol radios and ii^cnmplcte of ulna 14 

Complete ol ulna and incomplete o£ radios. i 

Undetermined 3 

SlmpSe Imctum 98 Compound fractures 1 Refiacture*i 0 
Dliwumrnt — 

Complete of radios and ulna 6 

lQCoap)«te of radius aisd ulna 50 

hone ^ radios and ulna 14 

Complete of radius and ioeomplete of ulna. ]o 

Compete of ulna and Incomplete of radius 5 

Complete d radios and none of nlna j 

Complete d ulna end nooe of radius. o 

Ov$rrU!itt — 

Of ndios and ulna (aB in the middle third) 4 

Of radius alone xo 

Of ulna alone 3 

Anaitlufio ^ 

Nitrous oxide 41 

Ether 37 

Fluoroscope was used In u casea. (It would have bM 
used as a routine hot tor the fact that the machliH 
was Unavailable in the first part of this work.) 
RidutiUn — 

Closed, 99 open i 

Not perrisay In jo. Redoctioo was accomplished in 
ta partlaux accompUsbed In ts unrucccHfui in eo 
dispanTOJit was increased in 8 The averts time 
wbm reduction was attempted was 30 boars after 
Injoiy laig^ due to the fact that the cases were 
not seen ontil the day after the Iniuiy 
The averan time under treatment was 5 weeks. 
End-rttidls oXiaintd i» 95 c«** — 

(Averife time that the patient was folJcrwed for the 
end-result was 18 months. Tbe loosest timg was 
38 months, the ihortest time with a norinal result 
was 5 months.) 

Aoatoi^cal Result — 

Normal contour 85 

Excellent contour fi 

Fair contour 2 

Bad emuour o 


Functional Result — 
Normal function 
Excellent function 
Fair function 
Bad function 
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CARDIOLYSIS 

A FuintKR Report with Noru upon ak Aiujitiokai. Case 
Bt JOHN E SUMMERS, If D Oiuba, NoxAtTA 


F our ^•ean ago at the Clndnnati 
meeting o( this Assodadon I pre 
scDted a paper cntlUed Boning of 
the Thoraac Precordial Wall In Ccf 
tain AUections of the Heart Rqyjrt of a 
( ose the cose being one of medi^tinopeiv 
cardibs treated by cardiolyns after the sug 
gestion of Brauer In introducing the subject 
I remarked that this procedorc cardiolysli or 
pericardiac thoracolysis hnA found no faA'or 
in Vnierica whj this is so is Incomprehcn 
sible to me be<iuse the operation is based 
upon good mechamcal pnnaples Is not 
diflicuJt of execution neither has it a hJ^ 
mortality The danger of the procedure is so 
inconsiderable m proportion to the good to be 
expected that phj'jaciaa xhoald fomil 
fa ri a g himself with the diagnosis uf the condi- 
tions calling for the operation and every 
surgeon should in addition to this learn the 
technique Let me bncfl> recapitulate the 
history of cnrdiolysis and the Indications and 
contra JndJeatJons for the procedure 
In pencnrdids according to Brauer 
whencs'cr the heart becomes adherent to 
th pencardium and the pericardium to the 
mediastinum pleura, and chest wall, a great 
burden Is added to the function of the organ 
In systole it tugs against the bony chest 
CAXTy beat being a strain upon its muscula 
ture but the more evident the sign of tag 
gmg the better the condition of the heart 
muscle and the more surely will relief come 
to ft if the osrrlying bony wall Is removed 
changing it into a movable clastic wall 
formed solely by musculocutaneous flapa. 
Intcmal adhesions of the pencardium to the 
heart may not of thcin3el\Ts be of great 
moment, and usually are difficult to diagnose 
but if with their occuirencc the pericardium 
its^ becomes adherent to neighboring organs, 
as the mediastinum, diaphragm stemo- 
chondrocostal wall the fimc^on of the heart 
will be mterfered with In degree comparable 
with the elasticity of these adhesions. The 


chest wall itself except in the intercostal 
spaces >'fcfds scarcely anj at all consequent 
1> the heart musde graduallv be^mes 
weaker and weaker os a result of the strain 
It IS {q tbiA latter condition before the heart 
muscle itself fa worn out os evidenced b> 
damming back s^miptams that Brauer pro- 
poses the operation of cordioljifa, or as I 
in my paper called it, boning of the pre 
cordial walk 

Brauer jxMtulated that for the success of 
the operation the foQowing conditions must 
be present diastolic shock, sj’stoUc relraction 
at the apex and the abihty of the heart 
musdc to compensate If from myohbrous 
myocardial degeneration or from \’aJ\ailax 
dfaeasc, the heart is unable to compensate 
tie operation will be futile If threntened 
heart insuffiaency a not too marked, if the 
U\er is not too large and asotes too great 
much rdief may be expected But abo>'e all 
the patient must be one whose heart still 
responds to medication and relief from all 
strain this In itseif a proof that there a still 
tone in the heart musdc and that it will be 
markedly benefited by untethenng its fasten 
In gA to the cbondrocostal chest wnD. Hearts 
weaker than this will scarcely be benefited 
by operation and wilJ tend to bring any 
operatiAe procedure into disrepute An* 
tomicnJIy and to a lesser extent dmically 
pericarditis may be divided into the following 
types diaphragmatic pleural chondrocostal 
and mediastlnopcncarditis. The cases may 
be said almost never to be of the pure type 
The ciutencc of the chondrocostal type la 
necessary if we arc to expect anything from 
opereth*© interference The heart a hitched 
fore and aft to the chest wall and to the ver 
tebral column by in\'ol\’ancnt of pleura 
pericardium and posterior mediastinum It 
is at this doable pull that our therapy fa 
directed Another indication for removal of 
the precordial chest wall fa brought forward 
by Morrison In a patient with cor bovinum 
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from mitral and aortic diseases who suffered, 
from frequent and sc\'erc anginoid pains that 
resisted treatment he removed 4^ mchca 
and mches of the fifth and sixth ribs 
rc3pecti\'ely The result was subjectiNcly 
and objectively gratlfymg so that the patient 
was able to earn his living which he had 
prcvaously been unable to do He was re 
ported much improved one and one half 
j'cars after the operation As indicated 
abo^e the prmapal diagnostic signs of 
adhesive pericarditis are sj'StoUc retraction at 
the apex, the dmatoUc shock cplgostnc 
dvaphiagmatic tugging Broadbent s sign 
and cardiac and pulmonary immobikty For 
a more complete exposition of this subject I 
will refer j-ou to my former paper and like 
wise to a paper by Dr Arthur D Durm and 
myself on mediastino-pencardltls pub- 
Ushed m the American JouniaJ oj the Medical 
Sciences January 1913 

hly chief object today is to report the sub- 
bcquent history of the patient operated upon 
m March 1912 and also to refer briefly to a 
second case and report the result 

It may be recalled that my fijst patient a young 
man 39 yean of age, presented clinically tli the 
iymptomj which I hive laid were oaentfii to the 
(Uegiiosls of mediflitinopencardlUi. In addition, 
he could not lie down without several pillows under 
him spent his nights largely In a rhwir he was 
unable to move without choking and coaghing 
could eat but little the abdomen wa* distended 
the boweli would not move without a cathartic 
the urine was scanty and highly colored shirply 
acid specific gravity i 030 albumin present sugar 
absent scrotum thi^ii legs and feet were modw 
ately oedematons Hyohne and granular cast* and 
red blood-cells were quite nmncroui The patient 
was placed in the diikson Hoipltal, where In the 
course of three weeks compensation was restored 
the heart action became regular the murmur en 
tirely disappeared and the heart sounds became 
dear The patient s tempentnro was normal 
throughout the entire time After a further dday 
of ten days the cardinal essential for the success 
of the operation ue compensation, having been 
brought about by rest and medkinal treatment 
cardkilj'iis was performed At the time of my 
report nine months alter operation, the man was 
free from aH the distressing symptoms for the relief 
of which the operation was done end continued so 
with several slight remissions (attacks of de- 
compensation) able to perform ha work aa a fiorist, 
until this fall After the work of the summer a 
severe attack of decompensation made It ncceasary 


for him to stop work and he again entered the 
hospital under tJie care of hia physldan, Dr Dunm 
Notwithstanding rest and proper raedidnal treat 
ment after a stay of several months in the hospital 
the man died four years and ten months after 
operation. The postmortem examination disdosed 
the following 

Tho usual fixation of the jJencanlium in a broad 
mediastinal pericarditis No adhesions between 
the pericardium and the cpicardium the latter over 
tho left ventricle much thickened however indi 
eating possible early adhesions to the pericardium 
The heart itself very much enlarged walls thick 
ened all valves normal and competenL \o change 
In the coronary ortenes or m the aorta. 

Ificroscapual examinalicn (i) Eecrt Greater 
part of myocntdlum normal, except (or possible 
alight inerrase of interstitial connective tissue 
Oc^ionai hmmorrhage which may have occurred 
In the course of removal of specimen. Here and 
there In the mjocardium are areas of what are 
apparently degenerated portions of heart musde 
in these the musde cells stain more faintly than 
normal they arc much swollen the cvtoplasm Is 
ffronular the nuda irregular and fragmented 
Xlore extreme stages of the some process show in 
addition, loss of c^ular tbsue and capUlanea. As 
a rule these changes involve distinct, fairly large 
areas of myocnnlium, but here and there can be 
seen nngie muscle 6b« that show the some change 
and ere sarroonded by musde apparently normal 
also the areas referred to above show projections 
Into them of unchanged myocardial tissue. In 
Roeral, these changes are suggestive of unequal 
nxation, but it b difficult to explain all these fea 
tares on this basb In addition there is Iragmenta 
Uon of certain areas. (2) Splem Marked passive 
congestion, (3) Liter ^me as spleen. (4) Aid 
ney Marked engorgement of vesseb of glomeruli 
enid cortex in pcncraL Very marked parcnch>TTiat 
ous degeneration of proximal convoluted tubules, 
much less pronounced in the distal tubules Marked 
cedema ot medulla. 

After a careful study of the record in thia 
case, there is nothing shown as tho cause of 
the myocarditis with its extreme almost 
necrotic degeneration of the heart muscle. 
Repeated Wossermann s had been negative 
but thcfc 13 a loop hole through which pos 
sibly we may find a reason wh> cardlolysls 
was not a more permanently successful pro- 
cedure this IS that the man suffered from 
penodical attacks of inflammation of the 
tonaffs and the record mdicates that during 
and immediately following these attacks the 
heart suffered m consequence This vius 
thought to be purely the consUluUonal ex 
prcsslon of the tonsillar inflammation and its 
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specific Inflaencc was not considered- Had 
tne tooaib been removed it is suggeati^T at 
least, in the light of the knowledge of today 
that early tonsSlcctomy would have been a 
rational practice 

Within the past year I have had an oppor 
timity of performing cardioly’sis upon a sec 
ond patient, although one of a somewhat 
different type and of which I will bncfly give 
the history the temporary rather brilliant 
result, the cause of the breakdown ond the 
postmortem findings 

A younj bdy tje 3 rendom of Denver ftbont 
four yetn ago to suffer from ibortoen of 

breath then ber feet began to nr^ bier the 
developed p«m over the precordia. There was a 
hiatoTj of rbeojnatlsm and the usual dbeoaea of 
cbildbood neostet scarlet fe\’er etc Her father 
died of heart disease ber motb from cmkikovD 
caose two bmtben bvjog — one has rbeomatlim 
and one has pleurisy Phyaical euminalion, 
patient thin and anjcmlc slightly cy-anotk peri- 
cardial friction sotiad 0 er precordb yatohe mnr 
mar at apex apex In antanor axUiary Une veloa In 
neck viddy congested ani cord like Negative 
vetwas poise, however Patient orthcpnoelc right 
border of heart one half Inch to right of tUnam. 
liver enlarged to urablUcus aaates present, and 
oedema of feet and legs. Lungs rales om bases 
oo ffuid. Urine slightly aibumloous due only to 
DOS from a mBd cyautia. Leucocytes 9600 
\\e^h( tt pounds 1 ooncei 

Under the oauai bean treatment tbe oedema db- 
appeared and the pericardial mb subsided more or 
len then a distinct precordbl retricUoo wu nm>l 
feat Broodbent • was present Compensation 
sru rtatored and the liver returned to Its normaJ 
sbe. She was ooerated upon Derember 14 19 $ 
Large secUons ot tbe third fourth and fifth rib 
were removed from the sternum out. In doing 
this, two accidental mdii as were made into the 
pleoral cavity but do coUapse of the lung took place. 
\Vbeii tic rits were cm away tbe whole beaH fell 
fnmi the chest wall and found the place made for 
it. The opemllon was foQowcd by an attack of 
loffocaiive pulmonary oedema, whidi Ihrealeoed 
ber life but tbs cedema gradually disappeamL 
Following this howev er a rather general cedema 
took place which did Dot diminish under dtgllalla, 
notwithstaDding which the heart semvd to be in 
pretty go^ shape. It was necessary repeatedly to 
aspirate the pleural and abdominal cat^cs- Die 
patient remained In the hospital days, and 
thereafter retamed to bo upp^ every two or three 
weeks tmtil August, the Interrals gradaaBy grow 
Ing greater and greater Dnrlng thla period she 
was sufficiently well pbyiicalJy to drive an anto- 
tnobfle daily DnaBy ihc fdt so well that aha 
wanted to go to her ramJi in Colorado and par 


•ontUy drove ber car a Urge one from Omaha to 
Denver Later she made a trip aoxas the RocHo, 
at one time vcntnilng to an elevation of 11,000 Jeet, 
and leeminriy suffering lio inconvenience. She 
rctomed to her ranch where she Indulged In very 
hard work. She was a very self wilJed young lady 
and took advice pretty maui as suited her tempera 
roent On October 31 she returned to the bo^ital 
under the care of her phyoidani, Drs, Crununer sod 
Anderson, her heart having a few days bdore, 
broken down under the stroiii of too ardoous cur 
lion. Decompensation was present In a rather 
marked degree and attempts at restontkrct of 
compensation were hlpdercd Mcause of nausea and 
vomiting due to passive congestion of tbe ahdomlial 
nscera. Tbe aUomcn was aspirated teve^ times 
and the patient was apparently I m proving, when, 
on November 15 after a slight ex er t ion, ine sod 
denly died, A rather Interesting coincideoce, thh 

E rl and my man patient both dM In the Qanjoo 
capital, on the same day The postmorteffl 
r e vved a heart so massive that It pra^kaQy filled 
the enure left thorax. Dense bands of sdheskin 
extended from the mediastinum to the right hmg 
at tbe anterior edge the enbre precordTain was 
attached to the ribs and under the sternum. It u 
tended backward into the axilla. The Wt hmg wu 
forced backwani in the plmral cavity antH It 
occupied a space scarcely more than If completely 
coUoned, and was held dv adhesions to the pleuiu 
diapbroga sod pericanifum. Tbe parietal and 
visceral layers ol the pericardjain wen adhernit 
over the entixe besri. Tbe liver waa enonaonly 
efilarred. Tbe findons show that it would hare 
bees unpouihle In this instance to free tbe heart 
by such a meager operation as bad been dooe. It 
would have deroanded rodkai antenor costal ex 
diioo to the oxfUary line and likewise of a part of 
the itcrnuin. No mkroscoplcsj examination wu 
made. 

Aa I staled formerly and in the beginning 
of tha paper it Is incomprehensible to me 
why Drauer^s operation boa recef\*cd so little 
consideration in Amenca so far as I am 
mfonned, my are the only one* that 
hav"© bc« done here. Altogether m Ger 
many France and England 38 patlenti have 
been operated upon Perhaps this dearth of 
operation for the relief of a progressiN'cly bad 
pathology maj be best explained In that 
physfeuns In general do not acenratHy 
differentiate the lesions of the heart and of 
il* sac, a^ when cases of mcdiaatinopen- 
cardltis are rccognlied the hope of care by 
aurgical means has long thne passed. TTic 
fanlt is not with the operation. 

A word again as to technique practically 
nothing is mand In the English literature 
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about tins procedure Only one of our text 
books Qohnsons) gives it place. He says 

The operation woj devued for the purpose of 
removing the ribs which Imprison the heart and 
interfere with the cardiac 3>itole. The rigid bony 
wall of the thorax is thus replaced by a soft elastic 
covering which is easily moved by the heart, and 
part of the cardiac power which pr^ously had been 
wasted In overcoming the resistance of the thoracic 
wall, is conserved. The removal of the bony 
fraraeworL of the chest also penmts the heart to 
drop back Into the thorax, thus relaxing the lateral 
or posterior adhesions which may be presenL 

In order that this ma> be accomplished it la 
essential that the ribs be remoted m such a 
way that there can be no re formation of bone 
i c the> must be removed with all of their 
penost^ covering Although it is not easy 
to remove the postenor penosteal covering 
of the riba still it can be done and it is no 


matcnal disadvantage if in the domg the 
pleura M opened once or several times. The 
lung docs not collapse and the injury is easily 
repaired besides mtratracheal msufUation 
anicsthesia can be employed if desired this 
would ehmmate an\ possibilitj of lung col 
lapse Johnson makes the statement that 
the pcnostcum which has been detached b> 
the incision along the middle of the nb is 
ablated alter the removal of the ribs m so 
far as this can be done without endangering 
the pleura It is in my opinion a mistake 
to limit the removal of the penosteum to that 
which has been detached by the inasions 
along the middle of the ribs this limitation 
being done to prevent the supposed danger 
ous consequences of pleural injury Our 
knowledge of modem surgery of the chest 
docs away with this bugaboo 
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I T was formerly the experience of ortho- 
pedic surgeons to treat many cases of 
tuberculosis of the hip-joint which were 
complicated with abscess and deformity 
but by the modem methods combinations of 
hxation and traction hav'e eliminated these 
senous complications thus greatly shorten 
mg the length of the disease. 

During the writer’s early experience in the 
field of orthopedic surgery it was the custom 
to treat all cases of hip disease with a Jong 
Taylor traction splmt and thi3 was the 
routme method of treatment that I became 
familiar with while under orthopedic trammg 
with Dr A Sydney Roberts Subsequently 
dunng my association with Dr De Forest 
Willard I gained a familiar expcnence with 
the Thomas fixation splint for ambulatory 
cases and the employment of simple traction 
for bed cases For the last eight or ten years 
I hav'e been using an original traction fixation 
splmt. 

The Taylor splmt possessed certain advan 
tages in that It made traction upon the joint. 


separating the jomt surfaces thus relieving 
spasm but it had these defects the foot was 
not securely fixed and rotation of the hip- 
jomt upon itself was possible Another dis- 
adv-antage connected with its use was its 
narrow pelvic band allowing of too much 
flcnon and extension This was m a rdeas- 
urc corrected by means of a strap passing 
across the top Deformity not infrequent!} 
occurred reqmnng subsequent operation 
The Thomas splmt provided fixation and 
prev'cnted flexion so that deformity did not 
occur The ongmal combination splint over 
came all these objections the trunk was 
securely held by the bod> portion flenon and 
lateral deformit) were prevented and traction 
appbed to the Umb relieved the jomt pressure 
and muscle spasm 

Throughout all thLs treatment, an eilort was 
made to hasten recovery and secure a mov 
able joint without ankylosis. This plan is 
diamctncall} opposed to the treatment as rec 
ommended bj Lorenz and referred to as 
weight bcarmg therapy m tuberculous hip 
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dtsefi»€s which is based upon the assump- 
tion that it IS impossible to secure in many 
cases a mo\’ablc joint and that the end 
result should be an nnkylosed joint in a good 
position for locomotion 

Just here it wems advisable to parentheti 
cally state the method of Lorens and the 
application of spica dressings In treatment 
of this class of cases Much attention has 
been directed m the treatment of hip-jolnt 
disease to the employment of long and short 
spica dressings beaiuse of the eminence of its 
originator \ cry shortlv bowevrr It became 
only too apparent that much Injury resulted 
from the unskQlful use of the method and 
that It was necessary to enbghten the prac 
titloncr m regard to it The prmople has 
been stated by UcmdorlT os spokesman for 
this (hstinguishcd authintv Wc come to 
the conclusion that the end rcbult of cotitis 
therspy should be an antvloscd and not a 
mo\’able jomt After coDsidenng the qu»* 
tioa of traction or weight bearing Lorens 
decided that the only i^vation of the hip- 
disease atlbcted individual was to be sought 
u the ankylosis of the joint \Mth this end 
m view the Umb was filed in either a long or 
a short hip spica with the part abducted and 
the patient was then allowed to walk upon 
the diseased limb These casts were appbed 
under an onaathetic In the hands of a 
skilful surgeon of very large experience as 
in the case of Lorens some cases reco\-er but 
In others abscesses form and deformity is 
engendered, and in every way this method of 
treatment becomes a deaded regreasfon If 
the gplmt be appbed to an acutely inflamed 
joint, it is almost certain to be followed by 
abscess formation and complete destruction 
of the joint From personal experience, the 
writer can testify as to the probablhty of 
error in the msf of a patient under his care 
who dcvTloped n large abscess with shorten 
mg and antylosis after the application of o 
i^ca dressing by Professor Lorenx hunself 
In oil meriiods of treatment the object 
should be to obtam a good movable Joint, 
without sbortemng and without deformity 
As a result of much experience ft has un 
questionably been found that this my original 
method here outlined, cannot be used to 


adv'antage In hospital work or oatpaUent 
ambulatory cases, os these classes of cases 
do not possess sulBaent intelligence or per 
ristence or attentiveness in thcar attendance 
to obtain the beat possible results. 

Modified forms of treatment have been 
cmployrd with some measure of success bat 
throughout this article it is to be underatood 
that we ore dealing with frrrtUc orthopedic 
cases 

DIAGNOSIS 

The diagnosis of tuberculous hip disease 
must be mode positivT (a) by clmiiil exami- 
nations (b) by means of the roentgen rayi 
( ) by means of laboratory methods 

a Uinical eiamtHaltoHs Of late yean 
too btUe dependence has been placed on a 
correct inicrpretation of the disease as re 
veolcd BVTTiptomaticaUy at the bedside and 
emphasa should be pbced on the earlier 
method of dingnosis because within recent 
>Tars too much attention has been given to 
the roentgen rai-s and to labomtorrmethods. 
The dagnosB should alprays be made first 
ciiuicall\ and these deductions should be 
unerringly conJinned by laboratory ftndmp. 

The two symptoms which ore markedly 
characteristic of tuberculosis of the hip-Joint 
are spasm and atrophv 'The^ iposms are 
tetanic in nature and occur early m the course 
of the disease The spasm is soon followed 
by atrophy and these companion symptoms 
form a positive piart of the symptom-complex 
in all tuberculous joint affections. In rpuic 
disease especially m the lumbar region spasm 
is often one of the earliest symptoms, ante 
dating the occurrence of deformity In hip 
disease the fleion, and adductors ore the first 
of the muscles to be affected while at the 
knee-jomt the hamstring tendons may fre 
qucntly be found contra "ted vxn early in 
affection 

b Rotnl^o rays The \ ravs should not 
be token to coniinn the clinical examination 
but they do show the location and extent cJ 
the disCTse m the Joint In nddiaoo to this 
the roentgen plate or photograph should be 
token every three months m order to study 
the progress of the disease and to determine 
the effidency of treatment It a difficult to 
make latitfadory photographs of cases erf 
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Fig I fit Ut) TutKraikal* of both h]p» And ok (Tnated bv loeHidAnt 

QKtbxU.) 


FI5 i S^« u Fig I Utenl view 
Fig 3 Klp-fslnt ibowing esdxion o( 
methodi.} 

tuberculosis of the hip^jolnt, because the 
inhltration into the tissues and the exudation 
in and around the joint produce a hai> or 
cloudy effect no matter how fine the tech 
mque or how excellent the quality of the 
material used A cloudy picture is char 
actenstic of tubercular hip disease and it 13 
only as the disease becomes arrested that the 
outline of the jomt becomes more distinct. 
The farst change observed m the texture of 
the bone is rarefaction the picture showing a 
striated appearance of the cancellous struc 
ture more clearly from absorption of the 
calaum salts at the seat of the disease The 
most usual site for the primary focus is in the 
epiphysis or at the proxmial side of the 
epiphyseal line or at the qnphyscal line m 
the acetabulum As the disease progresses 
favorably the areas of rarefaction become 
more uniform with the surrounding struc 
tures from re-deposits of lime salts If the 
progress of the disease is not arrested the 
areas of rarefaction mcrease necrotic islands 
are cut off and atrophy of the epiphysis and 
extension upward of the acetabulum occur 
and finally there Is fibrous ankylosis of the 


hip io A child CTn*t«d bj indBdeot 

opposing surfaces with eventually the occur 
rence of true bony fibers connecting the 
remnants of the trochanter with the ihum 
c By mtans of lahoratory imihods In 
order to confirm the results of clinical find 
ings resort must be made to a differential 
blood count, to the Wassermann reaction and 
the complement fixation test tuberculin tests 
ore also of value as well as cultures of fluids 
about the jomt, if they are procurable by 
means of a diagnostic puncture In children 
von Pirquct s test should be employed and 
while there may be an error of 15 per cent, its 
use ohould be tried. In adults resort is made 
to subcutaneous tuberculm tests The ex 
ommation should mdude cell countmg and 
if there is a great mcrease m the lymphcxytes 
more than 50 per cent thig should rather 
favor the existence of a tubercular joint 
affection smcc the predominance of the 
polymorphonuclear variety is strongly in 
dicative of an affection non tubercular m 
onguL The existence of the tubercle bacilli 
staphydococa streptococci, and actinomyco- 
Bis are readily revealed by microscopic ex 
ommatlons If the smear slides are not 
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satisfactory and tlie culture findings are 
negative for tuberculosis Inoculation of 
guinea pigs should be resorted to m suitable 
cases In ail doubtful cases this Is my In 
variable practice The reports, thus received, 
are as a rule so tardy in thdr amval, that 
they act as confirmatory measures, rather 
than as a positive old in operative Inter 
fcrence. 

Some years tmee I had examined by a 
bacteriologist the fluid taken from twenty 
four operative cases under m> care, several 
days Wore operation all of these being Joint 
cases some of which required exasioD of the 
major joints. In this series of cases, sir con 
tained the tuberde bacilli an contained 
pyogenic organisms and twelve were atcrile 
Aincjng the organisms encountered were, 
streptococa ataphylocoed bacilli pyocaneus 
and pneamococcL Of the atente abscesses, by 
means of inoculation mto guinea pigs two 
were negatr.'e and one was positive for 
tubercle badlli This cnticaJ investigatloo 
of the fluid Is not important in determining 
the nature of the disease but it Is most 
valuable m the determination as to what 
operative measures are to be instituted. 

DirreaENTiAX dmonosis 
There are many diseases with which tuber 
culosls of the hip-Jomt may be readQy con 
founded, and It is here that mention vrill be 
briefly made of aeveraj affections from which 
it must be carefully differentiated. These 
mcludc 

I Non-tubercular synovitis 

3 Non tubercular chrome arthntls 

j Specific syphUitic arthritis 

4 and s Injuries to the soft parts frac 

tures m and about the neighbochood 
of the joint 

6 Coxa vara coxa valga 

7 Arthritis deformans 

8 Ostcomyellds of the femur or itlmn 

9 Tuberculoslsofthofifth lumbar vertebm 
to Sacro-Illac displacements 

ti Sacro-illac disease 
13 Malignant disease of the hlp-joint 
r Nffn inbcTcvlar synoviUs In this con 
dltion there la a marked effuaion and the 
capsule is thicken^ The Joint outline (• 


enlarged and obliterated Motion is quite 
normal and there is absence of reflex musoilsr 
spasm There arc also absent atrophy pain 
and night cries. Whether the lynovmi h 
septic or nci its differentiation from tubercular 
hip-jomt disease can be demoratmted by the 
use of tuberculin and by diagnostic pimcture. 
The "N. rays may be of some value, and within 
a recent period the separation of the joint 
surfaces by the collected fluid has been 
demonstrated The exact character of the 
septic variety may be detennined by t 
diagnostic puncture or by making a cultnre 
of the fluid after operation 

2 NoH-iuheretdar ckrontc arikrttts Id thh 
affection there is no flucation and the capsule 
is not thickened The Jomt outline Is dis- 
tinct and motion is limited There are 
present, reflex muscular spasm, marked 
atrophy and pain upon motion Vlght cries 
arc also present- 

y syphilitic artJiriiis In thus con- 

dition there U slight effoskm and there is some 
tiuckenlng of the capsule The joint out 
line enlarged and indurated appears with 
much distinctiieas. Motion is limited Re- 
flex moscular spasm Is absent the degree of 
atrophy is slight, pain Is moderate upon 
motion There ore no night crie*. 

^ and S btc spft parts frachtrts 

tn and about tkt uetibborkood of the jatnL 
There should be no confusion between these 
and a well marked case of hip if the 

s)'mptom3 of hlp-joint disease arc 
carefully considered and cspedaDy if the 

rays be the means of corroboration In 
old fractures about the neck of the femur the 
marked limitation of abduction is often most 
deceptive and has not Infrequently led to 
eiTori In diagnosis. Yet the roentgen rays 
win at once darify the diagnosis. 

6 Cora vara coxa oalta The foregoing 
remarks apply equally weU to coxa vara and 
to a leaser degree to coxa valga 

7 \riknUs doormans This can be readDv 
dfamiased Children ore seldom afflicted with 
orthntis deformans but when It does ocenr 
lesions In other Joints make It quite charac 
teristic. Sight ^uld not be lost of the so- 
called Still 5 disease, where the characteristic 
symptoms mciude arthritis, profuse s wests. 
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FI5. Flj- 5 

Fl« 4. ^ntenor vkv oi iIk author*! odsioal hip 
■pQnt. 

Ftg $. Tostarior naw of the author*! orifliial Up 
ffdlnt 


PS- 6 Fig 7 

Fig 6 Author*! co&vmleaditg hip tphat. Aeterior 
view showing be« and hip hxki. 

Fig 7 Pottanor vkv of author's conTalescing hip 
•FdiaL 


splcmc and glandular enlargementa sUgbt 
elevation of temperature etc It Ts in just 
such cases os th^ that a thorough clinical 
examination is of prime Importance to elimi 
natc the presence of a tuberculous arthritis 
8 Ostafmyrlilts of the femur or ilium 
Chrome osteomychtis of the femur Is £rc 
quently treated over long penods under the 
mistaken diagnosis of tubercular hip*jomt 
disease The history of the onset, the lesions 
in other jomts the X ray diagnosb and 
laboratory methods should clarify any error 
in diagnosis. The roentgen photograph m 
place of exhibiting a destructive process with 
areas of necrosis and fibrosis offers a hyper 
trophic condition with the presence of 
sequestra WTien, however chronic ostco- 
mj^tis IS engrafted as a mixed infection upon 
a tubercular process the diagnosis, hamgs 
very largely upon the X ray plate. 

g Tuberatlosts of the fifth lumbar vertebra 
The contraction of the psoas muscles and the 


pains referred to the region of the hip might 
distract attention from lumbar tuberculosis 
or malignant disease The first noticeable 
symptoms may be the occurrence of a limp 
and Innitatjon of mov'cment in one limb or 
the presence of pua m the psoas muscle. 
This latter phenomenon is usually confined 
to forced extension limitation of motion at 
the hip-jomt makes the diagnosis still more 
masked In either e%cnt, however muscular 
spinal rigidity from reflex spasm will establish 
the true nature of the affection still further 
corroborated by the existence of a kyphosis 
10 Sacro-iltac dtsplacemeiils There is 
httle sunilarit> between this condition and 
tuberculous hip-joint disease. The elonga 
tion of the limb is produced by downward 
displacement of the ihura and there is lame 
ness and pain but the scat of tenderness is 
entirely different from that in hip-jomt dis- 
ease In sacro-ihac dispbeement there is no 
abduction of the limb there Is no shortening 
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and no pain on mo\'ing the iup If the pelvis 
be filed 

II Sacrp iJtuc disease The acute char 
acter of the gonorrhceal infection ol the joint 
•mth typhoid and local mflammatorj symp- 
toms should lead to on carlj diagnosis 
When streptococa and staphjdocota nn. 
found the sjTnptoms are not so sc\crc and 
more time ts afforded for th careful diagn fcls. 

13 Malignant disease ol the kif> /oiiit Tht* 
affection is rare but great jiain rapid swelling 
and marketl mduration should guard the 

& rQctitioner \U testb lor tubcrcufosi should 

: ln\T)ked in ui clTort to arrive at a diagnuiis 
by e.Tclusion bul>ser|ueotl\ the microscope 
will determine the true character of the 
process whether sarcoma or caranoma 

TILLM-ilXNT 

The author method of treatment is 
divided mto t'vo parts brst the use of a 
fixation tnicUoQ splint during the acute stage 
second, the u:>e of a conulescing hip-spjint 
Authr s spiifit Thi splmi (figs. 4 and 5) 
is made from a plaster of Panii cast and 
extends from a pomt tnidwai between the 
costal border and the a.niLi to the toes on the 
affected nde mcluding the trunk and leg 
The thigh is shghtlj alxJuae^l and the knee 
slightl) flexed From thi* a leather bod> 
portion and a leather thigh an 1 calf portion 
ore made the splint lieini, reinforced b\ a 
postenor steel or other metal bar the bar 
terminating in a plate which secures the fool 
m dorsal fleuon I enne d htrjps form part 
of the splint and b) means of an anklet and 
straps traction is made upon the lonb rc 
He\’ing the joint spasm "nie ^Kiticot wear 
a wooden and cori^ pattm on the sound 
foot and walks upon crutches ( real care 
Is used to extend the Umb from time to time 


so that a uniform traction is ijid 

proraion b made in the splint for the growth 
of the indinduaL The splint is worn from 
twrU-e to eighteen months. It is rcnKnTd 
once d week, and the limb is carefully ci 
amincd eviTj month and gentlj mo\‘^ by 
the surget n onij at this time 

The pr >gro if the ditcate is carefully 
oljscr\al thr ugh the dmlail sjTnptoms and a 
stucl\ ol the rxntgcn raNT 

The coirales enl sfdint WTien all the 
yrnipt im hni-c di 5 >anpcarcd and the mjs 
resTal the jircsencc of Lime salts and healing 
has Kcurreti the author s con\-alc*cent pimt 
(Fig 0 and 7} is aj^Iied This consists of t 
I)cl\ic lion 1 mth a lateral steel bar extend- 
ing from the pcI^^c band to the foot plate 
arid b worn inside the <hoe and joined with 
lock at the knee and at hip and secured m 
place b) broad leather calf and thigh bonds. 
1 tnneal traps are used The patient wears 
)rdiruir% shoes and goes alwut without 
tTutchf^ the weight fieing borne on the 
jienncal trijB The splint is locked while 
walking anil it i neirr unlocked until from 
three t > IX rrH)nth ha\T elapsed Then 
(he patient unlocks it when sitting down 

RE*I Lfb OF m^nTDCT 
While f rmerlj there b ere ^0 per cent ol 
abscrsw-s in all ctl' 4 ^ of bip-joint dijenie by 
all iorm. of treitmcnt and whereo* deformity 
was comm »nlv i i><^rvcd the pnr^nt method 
in pn iti pracUci* hni rcbulteil in one ca^ 
of ilisto out of a large number of cases in 
m\ orvn cxjHncnce iunng the la t eight A'ettrs 
and the occurrcnc of defonnitc and ankviosa 
h.i\i only been a rare excejition There 
luxe been n deaths Formcrlx the per 
centngc o( (IcoUb were t 4 m 1000 or approxi 
mateh three tenth I inc per cent 
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W E ba\e had two casea of h>datid 
cyst of the h\er dunng the past 
two years and about six months 
ago another case was operated on in 
a Richmond hospital This is remarkable 
because of the fact that prior to 1913 only two 
cases of t®nja echmococcus infection were 
reported from Virginia and two hundred and 
fiit> from Umted States and Canada The 
Virginia cases occurred in Alexandria and 
Staunton There was however another 
case that was infected m Virginia, but was 
reported from Buffalo by Cary and Ljons 
Dunng the winter of 1913-1914 several 
epidemics of tasnia echinococcus appeared m 
Virgmia raised hogs In one conagninent 
from Charles City County slaughtered in 
Richmond under the supervision of the 
Bureau of Animal Industries there were forty 
SIX animals and all forty ns were infect^ 
with the tema echmococcus In another 
shipment from Goochland County there were 
eight hogs five of which were mfected In 
a number of small consignments dunng the 
winter of 1913-1914 there were one or more 
animals infected with this parasite In 
November of this >ear ma shipment of sixty 
hogs from Charlotte County fifteen were m 
fected With hj-datids (25 per cent) 

Dr Hall states in BuUstin ao6 U S De 
partmenl of Agriculture that recent abat 
toir figures show on alarming prevalence of 
disease m domestic animals m some parts of 
this countrv notably m certam locabties 
m Virginia, Arkansas and Oklahoma and 
the prevalence of hydatids m domestic am 
mals IS on mdei of the danger to which people 
arc exposed The bare fact that hydatids 
occur at all in the Umted States is of itself 
a cogent argument for the suppression of the 
dog nuisance as a measure necessary for 
the pubkc welfare 

It maj be a mere comadence, but to us it 
IS more than one that the sudden mcrease of 
tenia echmococcus m human beings should 
parallel an mcrease of the condition in hogs 

Read Wm Uu Soe tlf n Sorxfetl cod ( 


Can there be a relation between the twoi' 
If not, are the dogs in Virginia more heavily 
infected than formerly? These questions are 
extremely interesting but difficult of mves- 
tigation 

Dr Marshall tells us that it has been his 
observ'ation that hogs raised m a small pen are 
more frequently mfected with hydatid disease 
than hogs raised with ample pasturage The 
hogs that are particularlj prone to this 
infection are those which are fed from the 
table and kitchen refuse He explains this 
by the fact that the smell of food attracts the 
dog m consequence of which the farmer 
feedmg his hogs is mvanablv accompamed to 
the pen by a dog In this way the hogs come 
m dose contact with dogs or with the egesta 
from dogs and the dangers of mfection ore 
tliereb> accentuated 

If there is any relation between hydatids in 
men and hjdatids m hogs we would naturally 
look for it m rural distncts because m these 
districts the slaughter of animals is not super 
vised by the Bureau of Animal Industries 
and there the hogs ore more frequently infect 
cd and the offal is not as carefully dealt with 
as m the abattoirs where inspection is ngid 

Mon may be directlj infected from careless 
use of infected organs but we are mclmed to 
think, that most of our echmococcus infections 
ore traceable to the water supply to raw 
vegetables contaminated by egesta from dogs 
and to dogs themselv es The disease however 
is conv'cyed to the dog b> the eating of 
mfected organs and m this respect the hog 
13 active m keepmg ahve this condition m 
certain localities m Virgima 

Our two cases came from the rural districts 
and they were frequently exposed to mfection 
both from dogs and from meat that was not 
properij inspected The case that was oper 
ated on m Richmond several months ago 
occurred in a foreigner who hod hved m thi^ 
country a short while. Our cases however 
were not from the region m which the epi 
denucs m hogs were reported. 

'iNcatactcal KerMbu t 5 
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Geograplilcallv tama echinococcus is a 
mdcapread disease and m certain oimtnes 
it occurs mth great frequency espeaaUy is 
this true in Iceland and Australia In the 
former country according to the statistic* 
of Galliot, about one out of thirty of the entire 
population IS mfected In Australia the 
reUims extending o\cr man) jears of the 
Mount Gambler Hjspitai ahoor one h\datid 
patient for cN'er) sixt) live admitted for all 
complaints In fxith Iceland oni \ustralia 
sheep raising is dene on a large scale and a 
sun-cy ot the geographical distribuOon of the 
hydatid disease leads ti the conclusion that 
sheep and espcaall) tine wooled sheep such 
as the Mermo bre^ ore responsible to a 
large extent f r the infections in dogs In 
Australia and Iceland 40 per cent of the 
unregistered dogs were found to \k infected 

^ e believe that the hog is playing the some 
idle in \’irginia that the ah^ is pla)'ing m 
Australia and Iceland and that if asear^ were 
made wc would find that tsma eUuoococcus 
is more frequent in \irgima dogs than we 
suppose, and further that the tarnla ecbiooco- 
cu* infections ore increasing among them. 
According to Hail the prevtUence of hydatids 
In dogs is an index of the danger to winch 
people arc exposed If this be true xni 
naturally look for more infections with ticnla 
echmcKXKicus in man throughout \ irgima 

Echinococcus in man shows two forms tht 
echinococcus hydatidosus and the cchinococ 
CUB aJveoIans. Both of our infections were 
of the hydatic type The alveolar type is 
seldom seen m this countr> but is foirl) com- 
mon In some parts of Austria and Germany 
The olxTolar type is usually a fatal infection. 

The distribution of hydatids in the body 
according to the taJile compiled b) Thomas 
ahows the different organs are atta^ed m the 
following percentagea liver 57 lungs 116 
kidneys 4.7 brain, 4.4 spleen 3 i heart i 8 
peritoneum 14 

The echinococcus cyst onginates pnraimly 
from a httle tape-worm found in dogs This 
tape worm sheds off its terminal progiottis 
which Is filled with a large number of egg* 
This passes out of the intcatmal tract with the 
egesta and sooncrorlatcr theegg* are liberated 
from the progiottis and thrv ma> float about 


on partides of dust, or they may be carried 
to a neighbonng water suppf) Human 
beings and domestic animals dnnkiog thii 
water or inhaling dust are subjected not to a 
tape-worm infection but to an infection char 
actenxed b) the presence of hydatids or 
bladder lie bodies m the different organs. 

The eggs which are taken into the gastro- 
intestinal tract in human beings probaW) get 
into the Ii\er through the l)mphatiC8, and 
there (b\er) in the interiobulor tissue they 
produce these cyst like bodies which show 
two separate and distinct capsules an Inner 
or bro^ capsule which as the name imphei 
tends to reproduce the parasite f i nd an outer 
or hbro clastic tissue capsule whichls supplied 
b) the organ in which the cjTt is located 
■nic h>dat3d grows at the expense of an organ, 
and strange os it may seem the organ seems to 
tale kmdlv to the growing cyst Such cells 
as ore destroyed b> the cj-st arc replaced 
clstwbcre in the organ b> a compensator) 
hypertrophy and unless the cysts are qmte 
numerous and growth quite rapid there is 
httle loss of function of the organ. TTie 
hbrous tissue capsule surrounding these cyits 
u seldom thick and is usoally vascnlar so as 
to be able to furnish the C)'sts with nutrition. 

The symptomatologv of hydatids depends 
almost cntirH) upon the pressure effects 
exerted upon the organ In the Ii\er there 
ma) be an aching about the right shoulder 
a sense of waght and distention Actual 
pain IS rare but If suppuration intcrxenes, as 
sometimes occurs m the liver icruciating 
pains In the liver region ma) c-xisL On the 
other hand not Infrcquentlv an autopsy may 
reveal a lyst of considerable site which gave 
no symptoms The liver may enl a r ge and 
may extend below the costal ani and higher 
up into the thoradc cavdly espeaallv is this 
true m large deep-seated c)its The rupture 
of a hydatid cyst of the hver 1* dangerous- 
The contents of the cyst ms> be squirted into 
the picurai cavity or pentoneel cavity de 
pending of coarse upon the location of cyst- 

Trcatmtnl So far as we know surgery 11 
the only method of treating this condition 
Wherever possible it 1* alway* best to remoTe 
the cyst m /«*? if this be impossible to remove 
as much of the ev'st as possible and dram, and 
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Fig 1 (it left) EcUdococcoi cyit of the Uw (hointn) Fig * EdDoecoccia cyit of the Uver (pig) 


if this be imposaible to aspirate the cyat- 
The whole question of treatment Is well 
summed up m Albutt a SysUm of Medtane 
m an article by Sterlmg and Vcrco 
I The objections to tipirttory poncture are that 
it Is only applicable to a nmuTl of cases that 
even in these it frequently fan« is its object that it 
is in itself a possible source of danger by indadnc 
fiippantive changes or by permitting leakage ^ 
finid 'with possible consequences that ve have suffi 
dently inmcated and tlut, at least it leaves the 
dead organism in place. In pulmonary hydatids 
there Is a spedal risk of suffocative flooding 

s Removal of the parasite by Indsion It an 
effectual and with proper core a reasonably safe 
proceeding It ihoula be the general practice. 

3 Linaemsnn s operation In whicn, after remov 
al of the parasite, the activity of the advenlidoos 
sac Is left to drain externally has stood the test of a 
large experience with favorable results and is prob- 
ebty the best and safest procedure for general 
application Possibly however Bond a operation 
or some modification of it. In which, after evacua 
tion, the emptied adventitious sac is left behind, may 
prove to be more satisfactory In certam cases. 


niftA* about the size of a cocoannt Mng in the ri^t 
per quadrant this mftM was tender was movable 
th respiration was smooth or symmetrical and 
ndy was separate from the liver 
e negative- Blood examination native. 
Operation AptiJ to 1915 The abdomen was 
opened by a hJ^ ri^t rectus indsion. On entering 
the abdominal cavity a large cyst attached to the 
under surface ^ the liver was seen, and several 
smaller cyits were found to be imbedded in the liver 
substance. The largest cyst (about the size of an 
orange) was enocl«ted without mptart The 
liver was sutured with catgut to control the bleed 
Ing the other cysts were Idt- Wound dosed with 
out drainage. Fabent s postoperative course was 
uneventful and she was dlschai^ed from the hospl 
tal on the auteenth day and 1^ been well since. 
Hooklets were found in the cyst fluid. 

Case 3 Married woman, ago 63 entered John 
ston Sanatorium April so 1914 complaining 

of epigastric pam- Past history unimportant. 
Present illneis began two years ago with a pain in 
shoulder and a slight epigastric discomfort 
Inw was some nausea and ociaalonal vomiting 
attacks after meals At no time was the pain 
severe. She has lost some weight She has never 
been jaundiced and her bowels have moved with 


CASES 

Case i Married woman age 48 entered Abing- 
don Hospital April 10 1915 complaining of a mass 
located in upper portion of right todomen. Family 
history unimportant PastMstory unimportant 
Present illness began about two jxari ago with 
doll pain in upper right abdomen ^me tirw after 
the Min began she nodcedasmtlllnmp in the region 
in which the pain was located This lump has grown 
ateadlly At no time was the pain severe. She has 
never been jaundiced and seldom nauseated- She 
has lost considerable weight duriug the past two 
years and during the last three or four months she 
has been unable to attend to her household work. 
Examination was entirely negative except for a 


regulanty Physical examination, entirely nega 
live except for a slight tenderness and a maas about 
the size of the fist m the epigastrium Urine blood 
and stomach examinations negative 

Under ether awestheca Anrfl 3t 1914 the abdo- 
men was entered through a high right rec^ indsion. 
The hver was examined and found to contain a 
large number of cysts, ranging In alse from an orange 
to a walnut and seemingly deep down In the liver 
substance. The asplrat^ fluid was dear and color 
less. No scolices wore found In the aspirated flold. 
Nonc of the cysts were removed and the wound was 
dosed and drain was put at the site of the aspirated 
cyst- The patient s convalescence was satlifac 
tory discharged from the hospital May 14 1914. 
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THE KONDOLEON OPER.ATIOV 

RrronT or a Casf 

f nia U* Vilkta A Bnam^ M.D Lm* hid I (.dhc* no’ftU\ 

By ROUl RT S BARBER 41 D B joij s 


L YilPHATIC olj6tru(.ti jn from my cause 
producer dilatation of the Ivmjih vnr^ls, 
lyinp ha ngj ectasia and results m osmusis 
into tie lumiujKiing taeues The reiulUog 
IjTnphocdi ma ma\ cause great icKrea^e in sue in 
the ports tfTected In some cases fbe skm is 
unable to maintain Us nutritional balance and 
areas of discharging ulcers or sinuses are formed 
Depending upon toe amount of dtscharge thts 
last condition is known as l>'raph'>rTh n or 
J/mpiorrhagia The lompoate pitlure occurs 
most frequently m the lower citremits and is 
knows OB ehrphsntiasn 

In Kondolfun s setTin reported cases f ur 
followed acute or chronre iniecu n* the iifth 
resulted from total rcmovsl of the inguinal 
Ij'inpb nodes the sivth mis idiopatbic the 
seventh an arm cose na» a •eque) of utranoma 
of the breast previuusl\ operated upon aith o 
recurrence in the a\jUa Handley s coses were 
both secondary to carnoomata of the l>reast 
which had been operated upon. The case re 
ported by Tjinr sias idiopathic Other accepted 
causes of the conditwn are ulanasis tumors 
scan or ligation of I}'mphatic3 In cases due to 
malignancy Handlet has shown that Btrnods of 
caranoma-cdls tint inliltratc the connective 
tissue, and then permeate the lympb-spact* 
which rupture produemg an mflaramatorv re 
action and It is the last process which 

prodocei the l)Tnpb stasis The crdcrna ts not 
due to compresston of tlu vem becau« hgabon 
of the vein in emergenaes does not pi^uce 
«rdi»ma- Arterial hgoUon as a curativT opemtron 
la fatfle because It does not correct the patbolog 
ia^rocess. 

Toe supcffidaJ lymphatics lie above the deep 
fwsna flfvi anastomose freely with each other 
The deep lymphatics Ue below the deep fascia, 
and these too ha\T a free anaatomo^ TTie 
snpcrficjaJ Ood the deep lymphatrcs anastomose 
•with one another only through the lymph oodca. 


Thu the deep luscia odm an al*oJute bamer 
betw “eo iht sujwrhcmj an I the deep lymphatics. 
Lpon lhc» fact i hoiaMl the pnnoplc of the snr 
gicol treatment of Mock 

Laiu a Hollander in iqii published a new 
operation w hich be applied to a case of eJephantis 
su of the lower extremity Through a long 
lodsioo ID the outer aspect of the thi^ be spCt 
thefasaabu and trephin 'd the femur in several 
pla ew. He then inbened stnps from the faiaa 
into the openings in the bone Ftsoa dosed in 
part and wound cluseil wiLbout drainage. lib 
case which was of four }cars standing made i 
complete rx-c x erx 

Han Ue\ an Lngiivhman in looS rqyirted two 
coses of Iv rophaui block of the upper extremity 
whi h be treated successfully by Insertion of 
stran I f ilk in the lubcutancoos tissues from 
the wrut to the uninvoKnl skin of the arilla. 
De obtained good results as far as the erdema was 
CO Deemed. 

koodol^o a Creek surgeon giving doc credit 
to these pioneers for the untWrivnng prlnaples 
of treatment whudi thev had pointed out, in 
iQij published an operation which he had done 
successfully m seven cases The opersbon 
has since borne his name. Bv his stndies and 
experiments he showed that the lymphodcna wss 
limited by the deqi fasaa below and the skin 
above lie made two Incisiona {or four If the 
thigh were also involvedi on the inner and outer 
side of the extremity several mches long down 
to the deep fasaa. Redundant (edematous fat 
and euperfrnal fasaa he erased in part. A strip 
of the deep fasem three to four hagcri in width 
was then rtmox'cd from the underlying musdet 
\1I hmnorrhage was thoroo^y stopped by Dga 
tures tod the skin closea without drainage. 
The results of the operation were onifonnly good 
In hia first case he had to repeat the operation 
twice, because his ftsoal exdjions were not fuffi- 
aentl) extensive. In one of hb carDer operations 
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he twisted the ele\tited band of deep fasaa into 
a cord and tucked it into the deep muscles lea\ 
mg the upper end of the fasciaV strip attached 

Dean Lewis of Chicago has done the operation 
once in an unreported case. He obtained a 
perfectl\ «atisfactor) result 

Atrmoi B CASE 

D G nttk 54 >cui old & Ubortr Put hbton 
n£g»ti\T Present hitor\ On July 3 1914 be recel\e 1 
a ponctured wound of the kit Index anger On the 
foflowing da\ the finger wa* poiofal and nroDen with 
tweBing bejjinrung to extend op the forearm There wa» 
CTcpltation m the hand and ariit due to aome gas^oiming 
organism On Tu]> 9 19^ multiple InaAKro* were made 
In the hand and wmt. The wconds healed and the pa 
bent returned to wort m the capaatj of a watchman for 
OMAcar On June 8 1915 the man mas returned to hii 
origina] task ol hard manual labor with pick and sho 'el 
On June 10 the kfl hand and forearm were tpeatli awoUen 
although there were no ugm of infcctioQ and very little 
[lain. The left foreann was brawnt and hard and 
times the sire of the right 

OperahoQ, \Qguit 1915 Ima>on 5 inches tong 
akmg inner aspect of left forearm. Faseta exposed and 
3 inches of fasaa two in width remm-ed aound 

dosed wfihont drainage. The result of the operalloo was 
unprorement but not complele relief Lse of the arm 
cawd the rwdlInQ to retanL He returned to hospital 
on October z 191; and was operated opoe ago a. An 
operatioe to the first wu done on the outer aspect 

of the foTeann. Pnmarr uojcm resulted. Three weeks 
after thb operauoo the forearm was the tame as the ngbt 


in sixe and cooiktenej Reports from the pabent s 
ph>iician iix months after the operation show a mtlslac 
tors result with no return of the erdema The forearms 
are of equal sire There is no disabditA 

CONCLUSION 

Expcnmental work b\ Opie has shown that 
the coagulation time of Ivmph is from ten to 
twentt minutes of blood four to slx minutes. 
This fact alone probably accounts for the rela 
titc infrcqucnc> of lymphatic tbrombosis as 
compared with hicmic thrombosis. Transient 
erdenm disappears m two to four dajs either by 
new channels or b\ collateral Ij'mphatics. 
L\Tnphocdema lasting for several weeks after the 
disappearance of the mflammator} process which 
produced it is due to lymphatic block and is 
probablv permanent The Kondol6on opera 
tion offers a means of rehef which is not obtain- 
able b\ an\ other method 
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I T IS not OUT purpose at this tune to drscuss the 
etiolog) and patholog) of x-esical neoplasms 
but to set forth in as concise and compre 
hensriT a manner as passible the essentiab of 
the symptoms diagnosis and treatment of these 
growths 

SYUPTOUS 

The cardinal symptom is hamatuna Inter 
mittent or constant. According to Keys the 
first last, and often the only symptom of tumor 
of the bladder is bgmorrfaage. The characteristic 
hicmorrhage of a neoplara whether renal or 
vesical, begins without warning continties copious 
and painless unaffected bj rest diet or m^ca 
tion, and ceases as it began, without apparent 


reason. Its cessation may leave the unne normal 
and the patient lulled mto a false sense of security 
bj what lie considers his esaip>c from a serious 
condltioru Pam and dysuna usually appear some 
days weeks or months after the first bffun nr 
rha^ Exceptioni^ pain and dysuna precede 
the hemorrhage This is alleged to occur most 
frequently in sarcoma Sharp lancinating pains 
also arise fpontaneously frommalignantgrowths 

At times the symptoms may suggest vesical 
calculus especially m children with pain referred 
to the glans penis 

iIcCarthy * describes the siraptomatology as 
follows An Idopathic intermittent luematuna 

iTcCtrtliy Te. Am. CroL Am., q 
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muiUy totil rtrcjy when the gr ow th Is locmted 
tn the region of the vesicii necY the blood will be 
more pronounced at the end of urination Thja 
hematuria is mpnaoua entirely indepcndcoi of 
eitemal causes In fact it U Irequeallv more 
marked when the patient U resting quietly in 
bed, disappearing and reappearing wiUioat dis- 
cernible cause Thompson has called attention 
to dysuria as indicative of malignancy Hanna 
toria in the presence of a sessile or an lonltraUog 
nnwth, assooated with bullous cedema it abso- 
iQteJy pathoguomonic of mahgnano 
In \di*w of these facta th presence of blood 
in the mine should be coovdered an alarming 
symptom and when one rtaliics that e\Try case 
of vesical tumor Is potential of malignancy it 
would seem that, os suggested b\ Kelley m 
the best interests of the patient ev-ery case of 
ondetennined hasnaturia should be r^eircd to 
the speciahst for early diagnosis and trenunent. 

DIAUWOSIS 

Usually the best method of determining the 
nresence and charactcnstics of a bladder tumor 
ts With the cvaUBcope In tact it u in the dlag 
Qosis of vesicaJ tumor that cystoscopy has at 
taloed Its greatest triumph,. \V ith the c)'St03Cope 
one usoaily can readdv detenmne the location 
fue shape whether or not the tumor is villous 
or ztoduiar pedosaibted or sessile, disuse or 
orcumscribea 

In tmag the cysioscope in an attempt to dts- 
cover the existence of a veucal tumor one should 
obse^ the bladder while fully distended, and 
also during the process of tilling ai>d emptying 
as in ttui wav tm^ bods ma\ be discos etea whlim 
might be otherwise overlooLed. This Is 'spcciaU) 
true in case* of recurrence 
As it u impossible within the limits of this 
paper to discuss the difTerentisI diagnosis of 
vesicaJ tumort Irom a pathoiogicai histo- 
logical standpoint it wouli term expedient to 
refer those interested to the excellent saanposlum 
on this subfect b> Buerger’ 

From a dinical and therapeutic standpoint 
tumors of the bladder may be clasaiSed as benign 
and malignant. Representative of these two 
gioupt are respectivels the papiUomata and 
the carcinomata. 

PafUloma As ordinarily used this lerro 
dcstgoates a benign tumor either tingle or 
muJtipis, sesaile or pcdancuiited, hai'lnga surface 
made up of branching arms, terminating In 
fingeriite projectiotis, or vflii, composed of a 
central ccnnective-tfasno ttetn or oils, occem- 
T AA.Unl.iM.. wv 


panied by a loop of blood-vejsds and covefe j 
eiteroally by cme or more layers of epsthdram, 
ttjritMma. These are usually broad ba«i, 
hard sessile tumors likely to be not freely 
movable but m individual cases may reseniw 
a benign papilloma. In many the macro- 
scoplcad appearance of these two foma of vtiial 
tumor may be so closely allied that the tanor 
tissue must be submitted to the patbokigut and 
the microscope before a differentiiJ HapnA 
can be made with certainta For this reason, 
only cariy and accurate diagnosis and radical 
treatment can best tuhserve the interests of the 
patient 

In a bladder more or less choked with a papih 
loroatous tumor touch useful mlormation can be 
gained by the use of the \ niy This is accoro- 
phshed by Injeiting the bladder with a sof&cieirt 
amount of thonum to distend the bladder but 
not to overshadow the growth. An \ ray picture 
of this Lind shows the available space not occupi e d 
by the tumor and m some cases whkh. with the 
■ystoscopc appear to be moperablc It can be 
seen that the tumor is a large viDcKa moss with 
a small pedicle and can be rwdilv removed by 
sufgKOj InterieriDce 

Ta£ATUEWT 

7T>e treatment of every case of veskaJ tnmor 
is bv endxnuon at the eariioi pos/bie momest. 
The aimpkst benign papiUomaia, tend to tuns* 
formation into maiigtiano 
According to bchraidt,* if the growth is per 
nutted to contbue luemorrhage and sepsis and 
the resuits of backward pressure and inlectkin, 
that IS pyelODcpbntiJ occur To permit inch 
to occur at the present time should be nothing 
(css than a crime 

In order to properly select an appropnaJe and 
cfBocnt mode of attack, m a given case of ytucal 
tumor one most nrccaiKiriJv have decided that 
a tumor is to be dealt with tlie number dtuatioo, 
type of Iroplantatkm, and the degree of devdop- 
meot of the neoplasm at the time treatment Is 
instituted. The treatment of every case of vesical 
tumor except b a certab percentage of tile 
carcinomata Is essentially surreal 
At this time we shall coosl^ only two prio- 
dpol modes of attack namely transuitthisl 
dectrotbcnnic coogulation, and transvTskal sec 
tion. In certain selected cases a combination ol 
both may be ad isable. Both of these methods 
should be augmented. In all coses of snspected or 
Lt w iw " mnllgnanr y by masilve rocntgen therapy 
or radium, or botK 
T Aa. Cni Am. * ». 
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Transurethral eUdrolkcrmtc coagulciton or 
desiccation, of vesical turnon consists of the 
oppbcatKm of the high freoucncy current to the 
tumor by means of an Insulated wire introduced 
through the cystoscope. The method was mtro- 
duced by Edwin Beer ‘ He employed the mono- 
polar or Oudin current m essentially the same 
manner as used at present. The same year the 
bipolar or d Arsonvnl current, was used fcy K>y*t* 
but subsequently abandoned in favor of the 
Oudm current, 

^\TiDe both methods are employed at the 
present time the Oudin current seems to be the 
one of choice by moat operators. The effect of 
the monopolar current, is a relatiwly superficial 
coagulation while that of the bipolar is a deep 
balmg process, capable If usw in suffident 
streng^ to cause the destruction to almost any 
extent of the tissue involved. While it Is con 
ceded to have its advantages In certam selected 
conditions It can be rcadfiy understood to be a 
dangerous procedure, in the hands of anv except 
the most caperienced surgeon espeaaOy so If 
appUed in proximity to the pentooeum. Some 
operators hope by the use of this current to 
destio> the carcinomatous base of a papillomatous 
tumor and that this con be accomplished is 
niustiated by the following case 

Cm 1 Mlfl Q. m Sj Preuat trouble be^ la 
Jaauuy At tUi padeat oadeed bk>od with 

themtoe. Tbli rapidly becuoe more prooounced udw«* 
>ooB tccocDpanied by ccoodenble p.’itn, especuUy at the 
end ol orinaUoiL On June iSth patient ippeared at 
office for examinttioo. CyitoKopfc eramlnatka revealed 
a nlber large vQloai tumor situated lost above the I^t 
oreter Tissue f en wteii showed the growth to be a papil- 
lomatous cardnoma. At this tinn padent was passing 
a large amount of blood, accomponlM by much polo 00 
arinatlon. Tbe Oudin enrrent was appQ^ at Intovals of 
three to dgbt days. The tnmor rapidly decreased In aize. 
although some rather alarming tuemorrhiges occtmea 
between sittings. Tbe treatments condnoed ver a period 
oi ten weeks. As soon as the basa o! the tumor was 
reached, tbe d Arsonvnl current wns applied. This was 
used twice followed by one sitting with the Oudin current. 
On September t€th, cystoacopic enuninatloa ibowed tbe 
tumor endrdy disappeared the area of the base occupied 
by contmetea scar rlssoe. 

As tn what cases are suitable for high freqneiKy 
treatment is a topic for much discussion and 
wide variance of opuiioru That it is the method 
of choice m all cases of benign papflloma, of 
moderate mwlvement is pretty OTnerally ac 
cepted. That it 18 contra indicate In most cases 
of dlnical malignancy is equally well known. 
Opinion as to what degree of raalignancv con 
ititutes a contra indication vanes with the 
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Individual operator However In the presence 
of hard, sessile tumors intractlble cystitis 
sloughing or ulcerated tumors great multiplicity, 
or tumors of great siae the high frequency method 
alone may be well said to be contra mmeated. 

The principal factor m favor of the use of the 
high frequency current, is the minimum discom 
fort and mconvcmencc to the jiaUent B> tha 
method a radical course of treatment can be 
applied in the office The patient readily accepts 
the treatment aa he is able to pursue his regidar 
duties without inconvemence or loss of time 

Another factor m favor of the use of the High 
frequency method of treatment is the case with 
which recurrences can be handled. In every 
case of vesical tumor the patient should appear 
for frequent postoperative cy'stoscopic r-mmina 
tlon. And when recurrences in the form of small 
buds are discovered^ they can be at once attacked 
and subdued by this mode of treatment 

The high frequency current is also a potent 
factor in the control of hjemorrhage m vesical 
tumor Alarming hemorrhage may occur at any 
thne This sometimes foDows treatment when 
the burned area separates from the tumor In 
cases of this sort, the proper procedure is more 
of the same treatment m the same place. In 
this connection it is well to state that m cases 
where the patient becomes anaroic from loss of 
blood an eicelJent procedure Is to perform a 
transfusion, 

Tecknujue of the oppltuUwn of the ki^b frequency 
current As previously stated transurethral 
clectrothennlc coagulation is apphed through the 
cystoscope The cystoscopic technique m the 
application of the high frequency current, is 
essentiaiJy the same as used m ureteral catheter 
iratioo. As recommended by Thomas * a double 
cathctcnxing cystoscope should be used, and an 
insulated wire cable introduced through each 
catheter channel In this wa\. when a wire 
becomes blunted or welded as frequently hap- 
pens before a treatment is complete it can bo 
abandoned and the sitting completed without 
withdrawing the cystoscope. 

As to the manner of applying the electrode to 
the growth some difference of opimon exists 
While some operators recommend the appUca 
tion of the electrode directly to the pedicle of 
the tumor, it should be considered a more or less 
dangerous procedure as a routine measure Its 
only advantage would seem to bo a shortening of 
the course of treatment, and in most cases where 
it Is possible to make use of the frequency 
method haste is not a comp elling motor 

Tr Am. Uret Am.. 0 j. 
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As a general routine tte safest and most 
efficient plan is to apply the electrode to the 
pcnpbci> of the tumor and advTincc torrard the 
Dase Qt each ntthig as rapidJv as the scpamitoo 
of the prevlousis coagulated tissue will penult 
In approQ hing the base ol the tumor one should 
use care and not hum too much tissue at one 
sitting as deep desi atinn ot the blad ler walh 
roaj be follo\r^ b> pcrfwation 

The freqaenev of the ittinfp. must be governed 
by the tolerance of the mdu idual patient and the 
ctaracter of the tumor If the patient be tolerant 
or the tumor of the large viBoui tvpe freouent 
Bltings mas lie pmcli efi With a large \^lous 
tumor a good plan is tc bum a different ftreo at 
each sitting svith short intcrsTiK between each 
treatment a usual thing in all rases the 
treatment should be jkj bed a rapidh a the 
burned tissue aeparatr' This u uallv iccurs 
In about three to eight d3\N and thu> should be 
about the tune beinein iruitment 

In regard to the care f the patKnt bttwx'en 
nttingB the iloughiog (i sik mu t be c insidcred 
a foreign bod\ and an e\ ell ni culture mi hum 
for bacteno. For thi reaw n frequent lasuge 
of the bladder with aniisepti luiwns i to be 
recommended. 

During the course i treatment the patient 
ahottW be constanih Muhm rea h of the >urgeon 
as alarming hamiorrhage ma\ appear a before 
stated and requires prompt all -Qti a 

As to the time required fur the retnoml of a 
vencaJ tumor bv the ippbTition ol the high 
Irequcna correni no denmte estimate can be 
given. Suffice to sat however that most 
papilloma esi*culjt il th benign tviic ore 
rendils remmed nfthin a fen weeks n) this 
method of treatment 

Should the growth not nmtcnallv decrease in 
>1 b» after a reaaonaHe number of ireatmenUi it 
should be considered chmcaMv mabgnanl and 
bejmnd benefit bv this method and It should be 
Imrocdisteh attacked b\ Lransseslcal section. 

That the high-frcquencv current ii a most 
practical and successful method of treating a 
varlcti of suslcal tumors is evidenced bv a 
rq»rt of the following cases 

Case » it b ram Is hut r> (umportant 

Pmt<w» hlitOfy l‘re»«it twjbte befin in 

Joly to mboi be bevan t ba t tarmltt at alUcL of 
»e\as trmUuri*. lla otid do became praareeah-dv 
yrtoe aftd December 5 0 thhnatleni waapaa^of 
cnoriDoas qaanddea of Uood and hod kwt control of the 
reifcal fpbrictcr Tte patient »aa very weak aod aaaanlc 
and Irfd bemoftobla of 54. Lvatoicopk erafirtnaritwi 
ibowtd the btadder fiDcd w th multipl viHoui turnon, 
wUct pteved t be papiDomatoua carcjaomata. On 


Janoary 6 0 3 the fftoatha ware remored by at^n- 

potlc trana ealal icclion Tbo patkola lyiaptnana 
rapitDy cleared aod be made an unereotfol recovery Oee 
yea later turnon aj^al appeared, and were affaJo retaemd 
m the «amo manoer ercept that the baaea of the rnjwtki 
vtnefulfualed II was referred to D SUnuef «iistare 
himdeepKra therapy Recent cyalewoipk eeamii^tiaa 
Dd\r parturetakeq llh tbodom In the Lfaddcr ibm 
oonnal capac ty and 00 recnrreBCea 

( El M n uea so Detdea ■eDcrtaJ lafectiao. 
Piw* t tfonble be*an m /uIt. 9 3. Paltcnt firat erperl- 
nced dutreaa in the anpnpnnc rentoa, acc ocnpanUl by 
IrciDCfit and paln/ol natMci IT aoo began to paaa 
anuiD cslnill th conaiderable terminal bcmatnrU Oa 
September $ 03 cntoacopK eramlnatkin abmed a 

Lurf I n^e hard aeasjle odolatcd tumor altoated oear 
lha ba^ of the tiixoae and covere d with incitialadaa 
T mo f pfdl derrmaesl ilte u der hijb-f erpieocy 
treatment od entire! disappeared within t dee edi. 
\ recujTcnci. 


C 4 ilrv H a^e 4^ married Preaent trocUe 
btyan liccembcT g s M tbia time the patient £ret 
Dooced Uoixl the ur ne Tbli waa aooa lofkwed by 
tin. oftatant paiaac* of blood from Lba urethra, durlof 
ihe Imah liet een rinatjo Snpnpubfc dialiw sraa 
cuofu t and pum « unnaUon umyacrereu llrrcon- 
d tx>Q ni kS frew ivac, and Janxzarv 1 9 6 acme ac*t 

of CTO Ui aa retaoved from the epner nrethn. Ilse 
poiteot mpfosed aomcahat but the painand h em ur t uf c 
cootJ ed (>o March 5 0 6 ibe applied t tbia o&ct 

lor ireatmeot C uoaco^ eanuoatlon them rd a riot ol 
imall pap Uonutova rrcmlhi urrousdiotf the abal 
ishioii and I the ^^ler nrethra. Uade ether tax*- 
ihena. deep hilmmloo as applied to Lba |rm thi. The 
paiaent onproved aoeoembai but the pal and hrmorrhice 
dal not cel rd draappenr Oo May 3 9 6 ihe tnin 
entered the baq taj and deep fokuniiw vis ppCea to 
ibe reoiainiac pans of the cmam The pstieat cod- 
diiM rapadi onml a; I renoeot cntoacofac eeamlaf 
Lmd biw DO reeump ce 

<- a 3 it O ajrei? ramdv nd prenoos tauuty 
emu iTtarat Lrouble bcfan ilaru, 0 s finl 
u< ced bat fa thontcht as aznaQ amou t of blood 
paaMxv lib the urine rh» ramd! increased In ofame 
aomiM «d b inati^ed icnnloal hfmatum H also 
bee < po'* *<vDe dofted blond as hla a»d la* became 
mor Rcr t d t^atienl had 00 pain t an) time (hj 
J nr s Q S csfUmcopIc rum tnailoa shoa^ a medium 
Msed illoua tumor just bekiw the left meter Under fal- 
(Piratm treatment the patient jmptoma rapVll^ dw- 
apprareii and be as dKclnried iujpttt s^h a th no 
<n deuces of the icroa th Sinah i c vur reflc e appeared one 
ea Ut Mtrr tu IrtatmenU bu*1 disap^red 
CvsL Xln S tfe 50. mamed Present treriJ 
benau JanuaA gi Tirstbejianl bo trembled a Ith 
IrequoKy of uniutlon acctanpanled by coosideraiJe 
diktresf II stmpfotns merest in arntrity and In 
tXlober the patleot was c omp elled t take t her bed. 
\faout (hia time ibe noticed blood paaaln# with the 
I the brat time She was then toWiob rfne mny fi 
t fifteen imn tea Ob January 5 9 J cyrtoacoplc 

examination aho cd Urte rather elocifated nUous lumor 
located back of the left ureter Pabeot recrivrd 
lalRmadoa irealmenta. Tumor entlrdy disappearti 
toe^ber th all Symptoma. I Jnae 96a woaii 
rec ur reoce as d Is c oVered , hlch yleklfd to treatiocnt is 
three tiOhm. On November aoth, cystoseor*: 
ttcQ itoaed bladder clear of all frowtna. ^ BBaHrUieea 
t umor waa d j acoeere d t th eiteraal meatns. This a* 
Inched and the base ca ter lse d 
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Tranmsical seciton At this time a question 
oasts os to whether or not the bbddcr should be 
opened m all cases of \-esicnl tumor not amenable 
to fulguratiom The eiccUcnt results reported by 
Pfohler of Philadelphia and others by the use of 
massive rocntgcntherap> m cardnoma located in 
other parts of the bod} and the encouraging 
report of cases treated b} Bamngcr of New “V ork 
with radium m Inoperable \*e8ical caremoma 
demand consideration 

Whether or not massive rocnlgenlherap} or 
the use of radium shall be gi\*en precedence o\Tr 
resection of malignant growths located m the 
tngone or extensively involving other parts of 
the bladder opcncnce roust dedde 
Of the several routes of entering the bladder 
in vogue at one time or another all except the 
supirapubic have been discarded os obsolete b> 
most operators T\Tien opening the bladder supra 
pubically for the purpose of resecting a vesical 
tumor question naturallv arises os to whether 
or not the peritoneal cavity must be entered 
In practically all cases demandmg cystotom} for 
tumor infection b present and while nuracrous 
casa are on record where the bladder contents 
have entered the pentoneal cavitv without un 
toward results eitropcntoueal section is to be 
preferred whenever pJjssible However in cases 
of extensive involvement of the supenor and 
postenoT walls of the bladder in where the 
peritoneum cannot be readily stnpp^ off it is 
advisable to boldly enter the peritoneal cavity 
and resect such portion of the vtsical wall os 
mav be necessar} for the removal of the growth. 
Before attempting to strip off the pcntoncum 
the urachus should be divided and the cut ends 
cautemed as this rudimentary organ is some 
times patent and ma} be a possible inhabitant 
of mfectiva; organisms 

Before bemg opened, the bladder should be 
cleansed with some antiseptic solution and filled 
with air The air Is preferable to fluid distention 
as onl} the unne secreted during the operation 
has to be cared for and the poasibflity of i^cctlvx 
fluid entering the prevesical space or the pen 
toncal cavitv is greatly lessened. 

All tumors of the bladder are prone to recur 
A marked tendenev ex»ts for recurrences to 
appear at the sites of incisions Keys has 
recommended stitching the bladder walls to the 
tkm after opening before interfering with the 
tumor After the bladder has been exposed, the 
operator must select the technique which seems 
indicated bv the character of his findings having 
already informed himself as to the nature and 
extent of the Involvement 


Small pedunculated non infiltrating tumors 
can be readily grasped and separated from the 
pedicle and the base and a few centimeters of the 
adjacent bladder wall fulgurated or the base and 
pe^clc can be removed \71th the cautery knife 
Great care should be exercised m removmg the 
tumor to sec that it docs not come m contact 
with the edges of the wound. In dealing with a 
large papilloma it may be almost impossible to 
extract the tumor from the bladder without 
coming m contact with the edges of the supra 
pubic wound. For this reason it is well to cau 
tenxe nil vround edges before closing 

A tumor with a hard infiltrating base demands 
wide resection of the entire bladder wail. Beer 
has described an excellent technique m these 
cases by cnlirel} stnppmg the peritoneum from 
the bladder and mcismg the wall about the 
tumor from without inward. The resection 
should best be done wnth the cautery knife 
whenever possible The wx)und should be closed 
bv catgut sutures internally and reinforced with 
silk or Imen externally 

WTicn the tumor is located near or mvxilves 
the ureteral onficc it vnll be necessaiy to resect 
and implant the ureter Cathetenang the ureter 
before coromcnnng the resection greatl} facih 
tates the work 

As implantations on wound edges arc common 
end os one cannot be certam that this has not 
occurred dunng the operation some method 
of prevention should be employed. For this 
reason the cautery knife should be used for resec 
tion whenever possible and all wound edges 
should be cautenxed before closmg Burnam of 
Baltimore has suggested flushing the bladder with 
alcohol before closing 

COXCLUSIONS 

I That every patient suffenng from hEroa 
tuna should be referred to the urologist for an 
early diagnosis 

a That, when found to be present, all vesicle 
tumors should be eradicated 

3 That all cases of untreated vesicle tumor 
tennlnate fatoUv 

4 Method of choice. That all tumors of the 
bladder whether benim or malignant, peduncu 
latcd or sessile should be subjected to the high 
frequency current 

5 That all tumors not amenable to the 
hl^ frci^aenc} current should be removed by 
transvesical section. 

6 That massive roentgentherapy and possibly 
radium should be combmed with high frequency 
and transvesical section 
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CONGENITAL RECTOVAGINAL FISTULA 
A ^EW OPCBAXioiir ro* Its Coix 
CAK^X A. POTTER, AIJ) St. Jotir*, Mi>*on*i 


A nomalies cau5mg incootmence of fccea 
or any unpaumtot of the cormai function 
of tlie re ctu m are held in abhorrence by 
tl« laitv and the medica] profesaion drain 
above all things fecal fiatulaj irbether they ore 
mentablc postoperativt sequences or purposely 
made by the fur^eoiL Con aider then the db- 
coenfart and mordficatioo trhJch anuld come to 
a woman mth a coDgemtal recto\’aginai fistula 
who had only known faxal incontinence since 
birtL Such a patient was the following 
S. M t6 wtt niand Co m vftb tbe loO<n of 
bbtoiy sl/tce truth potbint bad paJKd throujjb Um «i 
temtj uul odfice but there had beno % concuot Rskan 
of tjrcaJ ratter tbrauffa the vayittn, had cotauntTy 
Tom a pad to keep (r^ icnluif her dothci 
Eray precaatioa wu neoerary to premit bar bod y from 
emHdBa a fceml odor aod coactaot chanting aod otre 
were oecmiry ti the allowed herself the coispaay t* 
other people After the axuaraoed to menatnitu the 
fflhtun of find matter tad moatrud Md made the 
cnmJhkin owre thhorrest aad whee I ttw bar the vu oot 
only t cue to bendf but a care to tbost aboot ber She 
haabeea waiaed oo ■wenf occuaus but had bees gfvta 
little Cttcoangement for rebel 
A oueorr examiaadoa ooJy partly reveakd th erfallnt 
ceodKioo lo order to ehtcuete the true character <■ 
the BulforaietlaQ ea ether ezaimoaQoe vu tdvlaed »lth 
the poMbfilty of e cooffirreat opetattcaL Tbe eeatlag 
cmxutioQ k tm>m In Figure 
TIh ftrength of tht euienuJ i^octcr anJ «bkb 
guarded the ertemal orifice of the aatJ caoal vu etpedaOy 
BOtkcable. 

After thororigb examutatton I nUified tavedf vUh 
dTbJi rinn of tbe rudimentary aiutt aryf rreeum but t 
tempted no operatkm. Oefore the patleoC returaed home 
the vas gfro doae of caitor oQ tlie raguMJ outlet plug 
god ajod, whes the fdt Lodfoed to a bovd morameot. 
fititrocted to tlnltL She noticed t «m«n anxmot of 
matter poet from the ruditnentary anus ooder coo- 
trof. Sha was teat home and Instructed lo efoee the 
yaguud outlet alth gauxe instead of weanng pad and 
t plenty of ta^ald albolene prunes, and fiip to see 
if the rudimentary ana would prore l er y i ceabte. She 
wrote that the dilatatloo had hdped considerably twit 
suggested that tome tort of an af^iajatas could powtbly 
l» wad/* to close tbe vaginal outl^ I was coatideniig 
the ooQStructlon of ooe when she wrote again mylng 
thattherudunectary rectum and tnns were not fanctioitat 
fr^ so wtQ as formerly uf the suggested that she retnrti 
for aootto dn«t»ttnc ft was promoted that tbe retnrn 
lor an operatkn ahkh ml^t result in permanent or 
partial cure. A plan I bad mind at the time was an 
operadoD to cloee the vagina dtirriy and phtstlr opera 
t^n 00 tbe rectoyagmal opening and rudimenUry amts, 
thus ofafiteraling tbe vaginal outlet aad erving her a cota- 
mos siiailai to uwt ot early mhryocuc and lower 

animal We. Thtswuofd resuh In common outlet through 


the fudlmentaiy rectum ead enos ahkh would aSow 
Ind metter eiu vagtaal and nterloa eecrctloos to — Ve 
exit through e amuacu} opening. As this would be eoe- 
tniOcd by the spin art cr aid, t would be nmeh prefenUs 
to a cwstant leahsge thrend the nglnal r^if* Qa 
further emsid nation aad stsdr of the couditkD, it Keowd 
not only poeiibfe but probahja that an oparatloQ rnAA 
be performed which wuold result in s separate yagfita taf 


InvcstiAUciJi of tbe literature waa fntBe. 
There b little If auy mention of the conditkai, 
(Qoefi less a deacnpticin of its opoatfve core. 
A brief study of the embryology ii intatatmg 
and cipihlos the existing anomaly According 
to Healer 

rhe early stages the der et ^meflt of the ama art 
sunUar to ihcwc of the mouth. The so-caDed anal meis- 
braae la prod u ce d by tbe powing together of the ectoderm 
ead entoderm, tbe mtsoAmn being c r owdad aiida. Tbe 
sale of the anal memfirape, or axcU plats is is the sudUn 
lue of the donaJ rsrlace of tbe eabryociic body st Itt 
posterior or aodal et u un ity It mata la spgieerua 
thethirdweeh Stoce the ttesge tarnaedlatdy ha treat, La» 
heedward af tbe anal plate proieca aad d et e gp i Into the 
pdinlDvr tuJ aad does the axs of the body beeooes Tea- 
tnDr curved, the aaaj plats n carried armad tpat^ 
wbnt toward the rcetraj aspect of the body Dontw 
the loOowl^ fortnMt the Tai plats b e t o tuti depnaeed 
so as t form e small fotte whh^udalxueted the anal pft 
orpmetadeam. The aoaJ plate, In poeftloa, docs not cur* 
mpood la vertebntes, to the ead of the Intestlae but toa 
pout abort of It Theni, therefore axteads bmuod the 
podtioo of the anus T^ portloa of the bowd is the poet 

ual gut of vertebrate morpodoo' Phjrualriy It eotudy 

dlaeniears. 

XVhOs tbe ana] pft h forming the lUantnlt b growliif 
forth as dircrticiilam from the vcatnl wall of gut 

Tbe [ntra embryocic part of the aOantols b tnnsformed 
cltlcfly Into arbiary but from Hs prudmal ax 

trmJly ft gtres rise to a short wide ducC the umnenttal 
stnos, which b the vexme of comnianlcstioa with DOwd. 
Tbe suriace depremioo referred to ahore as tbe anal pit 
b often the cfoocal depressiou, while a doeca b 


ampUbfo, rg>tde», tad birds, the ckaca b pertn anent 
s tr uct ar e By br»kln§ down of tho memirrane betwe« 
it and the cloaca] dqjrBsalou It acquires aa outlet tluoosh 
which unne, ficces, and genital products find egrae. I 
mil highef maaimaJs, ho wet e r livrfrsiiflg mao, the doe<a 
snSm dlvwlon into an snteriar or ventnl pssHgeway. 

the QroweuitaJ siuiis, and posterior caaai, the rectum aad 
caiml 01 the tons. This dhrWoo is eflected bf tbe growth 

of three il dg ei or fofds of whjcb ooe grows from the p^t 

of tmto of the ufoceni taf liinjs and the ful, » hOa the ether 

two proceed, ooe from eeda lateral well ef lha doo^ 
Tim three f«ds coalesce to form perfect septom. Tm 
cOvbMO b compicte about tbe end d the second meeth. 
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Fig I CongtnltiJ rectongliul fijtoliL. 1 Antctkir 
flap ol tbe iptlt rectovaginal t gitiifw which formed part 
of the new vaginiJ floor S poste^r flap of the tpUt recto- 
Ttflnal teptum wbkh formed the new anterior wall of 
the m iiim X mount of tbcoe removed by dtunoad 
thaped tndilon indicated by dotted lino. On bdo* aerired 
loBgitndlntlly this helped to flattoi out and form w new 
posterior re^ wall F Pertneal body Rodlmeatary 
amts Is shown between X aod F Dotted line between 
A and B indicates the Hoe of lodslan to form the flaps 
for the poterior vaginal and anterior rectal waHa. 

Tbe doacal denraakot or anal pit shares in this dlvidon 
to that a^ut tM tenth week it k seperatM into the anal 
pit proper or proctodeom, and tbe onflce of the urogenital 
tln^ Tbe nevl^onaed septum continues to thicken, 
espcdaBy pear the suifsoe of the body ontQ it cod- 
stitutes the pyranfldal mam of tt—nn known as the peri' 
neil body or perlneunL 

Tbe pit deepens the *ni1 membr ane helnf thereby 
appmsimatri to the end of the bowel, and In (omtn 
month the anal membnuie breaks <knni and dlnppeaia. 
Pexbtence of the ana] mambrane after birth constitutes 
the anomaly known as imperforate anus. 

The explanation of the formabon of the con 
dition ahown m Figure i (congenital rectovaginal 
fiitnla) IS readily seen from the embryological 
desoipdon above. The failure of the thro ridges 
or fol^ to coalesce and form a perfect septum 
is responsible for a part of the condition. 

Any one of these faihng to gr ow across and 
meet the other would cause the defect, just as 
the failure of the anal membrane to break 
through would cause imperforate anus. Another 
look at the figure will explain the true condibon 
of affairs. The urogcmtal fold has grown down 
ward incompletely and the lateral fdds have not 
entirely closed. The lower end of the septum has 
thickened to form a perfect permeum and the 
doacal or anal pit growing in from the posterior 
end has formed a fairly good anus. It is there 
fore, a defect due to failure of dosure of the three 
ndges prindpally the two lateral ones 



Fig t 'nils tbows tbe rudimenta^ aoia ood vagina 
a esmmon opening by having split tbe perijxol b^y 
the poaterior nKnind of tissue removed to utten out the 
rectum and tlw poatenor flap 5 of tbe split rectovaginal 
•eptum puHcd forward to tbe sphincter to form tbe lumen 
for a new anal canal and rectmn. 

The following operation for the cure of the 
condition was planned and executed 

Ultb a curved bistooiy allpped CBtlrely through tbe 
rudlmestory tsut and re ctum Into tbe vogiu tbe ontedor 
wan of tbe mdimwi tory una and rectnm (Indadlng tbe 
atemol ephiocter and poody developed Internal tpolac 
ter) and the perineal body were split, tbos ratting the 
rudltDentory oeus and vagina a cointnon opening the cut 
perineal body intervening between tbe mocDut membrane 
of tbe rectum aod the mucous membrane of tbe vagina. 
*t1ie split ends of tbe levator onl mtude and were 
located and disaccted free for future use. 'vtith a raoor 
blade knife tbe anterior layer of rectovaglnil septum wu 
separated from tbe poaterior layer three-fourths of tbe 
distance to tbe cul-de-snc, givi^ on elastic membrooe 
cov er ed with vaginal muoms membrane anteriorly anii 
another, covered with rectal mucous membrane, poterior 
ly A dlomond-ibaped picCT wu token out of t^ mound 
In the poaterior rectal wall otkI kicgitiidlnal interrupted 
sutures of chromic to day No i catgut placed so u to 
lengthen u well u to flatten tbe pootoior surface In order 
to lonn the posterior waO of the new rec tum and anas. 
On the poaterior half of the split rectovagmol septiun Le. 
tbe ootenoT wall ol the true rectum, three OodiiDer locoepa 
were placed and drawn down by on osiistant so that tne 
anterior rectal wall would meet tbe cut ends of the 
sphincter oni Not wiahlcg to place too much tendon 
on tbe anterior or vaginal naif of tbe split septum two 
flopa with broad bases were disRCted free from & lateral 
vaginal walls, so that on loUtion they could be coap- 
tated to the anterior or vaginal side of the vlit sep- 
tum. Tbete procedures ore shown dearly in Flgurei i 
and a 

With tbe asaistant bolding the pootenor half of septnm 
taut, sutures were poased through tbe levator anl muscle 
fasda and septum. Additional Interrupted sutures were 
placed through the levator alooe to rcbeve tension od tbe 
sutures plicrf through musdes and septum. ‘The latoal 
margins ol the posterior layer of tbe septum were sutured 
to the rectal wall thus completing the new rectal lumen. 
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OBSERVATIONS ON GAS-BACILLUS LNFECTION LV TILANCE 

By J R JUDD \tD Hoxolitlc IIatvui 


T he following observ'ations \rere gained 
from a personal crpenence of more 
tEan a year s work among the French 
werund^ combined with opporlun 
ities for noting the ideas and methods of 
French surgeons Of all the classes of wound 
ed seen in the present European war the 
most temble and formidable are those of the 
so-called gas-badllus infection. This infec 
tion well l^own m former wars and but little 
known in timea of peace has pbved an im 
portnnt part in the mortabt) of the present 
iNTirfare. The protean aspects of gas baallus 
infection may be noted by the fact that m 
medical literature it is designated by at least 
thirteen different names according as the 
authors ha\*e been impressed by different 
symptoms and b> the raplditj and gravity 
of their evolution- The term gas-badJlus 
infection is used m this article as it is the 
expression commonly employ ed bv Amencan 
surgeons m France the term gas gangrene 
being mamfestlv unsuitable. The French 
employ the designation / infection gantnse 
or / infection gajjg^e A translation of the 
latter term as gas-produdng infection may 
be accepted os more e.Tpreasive than the 
term gas baallus infection m general use 
Out of the mate of complicating ideas as to 
etiology symptomatology cUmci divisions 
and methods of treatment hav’c evolved 
delinite conclusions which are of permanent 
value and v\hich should prove their vtiIuc in 


case our soldiers should become involved 
in the gnm realities of war 

Statistics as to the number ot cases treated 
and the mortabty are not available as the 
ofRaol records have not been made public 
Records of mdlvidual surgeons or hospitals 
vary considerably depending on different 
factors such as the location of the ho^ital 
the character of the wounds received and the 
period of time that has elapsed between 
the receipt of the wound and admission to the 
hospital 

ETIOLOGV 

The following factors will be considered 

I Sofl 

3 Weather 

3 Clothing 

4 Skin. 

5 Projectiie 

6 Character of wound 

7 Flora of wound 

I The son of France has been cultivated 
and fertilised for centunes and germs of many 
kinds and particularly spores are to be found 
m great quantities The conditions ore very 
different from what existed say m South 
Africa in the Boer War where to a large 
extent the battle grounds were uninhabited 
country In the Boer War few surgeons saw 
gas gangrene In this war few or none have 
escaped seemg it. The infection is considered 
by some to be more prone to develop in cer 
tain zones than others Thus the wounded 
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from tbe ciiltivatcd Champagne region show 
perhaps a higher percentage of gaa baallus 
mfectwQ than wounded from the mouniam 
oos Vosges. Such important other factor* 
as the season and the congestion of wounded 
enter into consideration to that in the ab- 
sence ol further data the influence ot the 
toil of a particular region should not be gi'*en 
too much promiiumce The present method 
of trench warfare contratU martcdl) with 
that of former wart Extensne iiu>\*cment 
of troops and open hghting when troops 
marched out as on a parade is no m«re and 
the soldier now Use* in censtant intimacy 
with the soil Life m the trenches ta not 
conduase to Jcaaliness and the earth which 
protects the soldier & lU his dothing and 
penetrates e\Trj pore of his *kiQ The large 
number of men Ining m such a restraint 
area for months adds to the contamtnation of 
the soil alread} cxi»Ung The ctinstrucii m 
of the trenches necessitate* comers and 
recesses where the sun duct n t penetrate 
and where the growth *f lacteru u fasored 
la ipite of precaution* fecal matter u trans 
planted bj the feet aad ciintarainatcs the 
bottom of the trenche* 
a Tbere are said to lie sboui ico rainy 
da)i m the jtar in northern 1 ranct The 
raw brings about a condition jl mud almost 
inconceivable The narrow deep trench a 
not favorable to evapurati in and the great 
numbers of men crowded together add to the 
process of mud roaking Bad weather not 
onl) causes mud but wets the Noldlet^* muddj 
uniform so that the dirt is ditTu»ed ihr nigh the 
doth In wann weather dust i scij per 
ustent, permeates thedothing and combined 
with perspiration create* a fasoroble con 
dltion for germ development 

j The French uniform i made of a 
hcas'y Lind of fdt The boldirr wears his 
oscrCDOt almost olwaja esen on the hottest 
days The dothing nioui from rain or 
peripinition, and more or lets dirti offers an 
eicexient habitat for bacteria and probably 
the ma}orit\ of gas fnfectnoa onglnate from 
the piece of cloth that i* curried into the 
wound Flcimng m an ctammation of so! 
diets' TJ mi orms reports haMng found bacillus 
perfringens m 83 per cent bacillu tetanus in 


33 per cent strcptococa m 41 per cent, tad 
staphj'iococci m 1, per cent. 

4 The penod of time for a soldier to be cm 
duty in the lust line \iines in different regtom 
and at different times. In times of rditira 
calm provimon cm be made for the soldicn 
bodU> deanijnes* fn times of stress uosaci 
proedirfon can he taken adi'antage of and rt 
IS nrt Uncommon for a wounded man oa 
adn)l**ion to the hospital to ha\'c hb dotbn 
remoied for the hn>t time in two or three 
weeks Omn;, tJ the lack of opportunities 
for deaolincss there 1 u*uall) firctl cootao- 
ination of the InittocL and thighs. TV 
duration of tunc on the battle held should be 
mentbned \Miile in fai orabledrcumstanco 
ibt majontv of the wounded arc able to hau 
their nm aid diessuig applied at once, >rt 
It t» not uncommon for a wounded man to lie 
on the lield for hour* before reccl'ing attea 
u m 

The prD;eitUtti pwe» 0/ shells bombs, 
grenade* and shrapnel cause gas InfcctioQ 
particular!} because of pieces of clothing, 
dirt bits of stone pebbles and cv'etj strisf 
and pieces f wood which are carried into 
the wound The nffe ball ftred from a dis- 
tance and coienng the tissues b} its point 
creates usuall} an aseptli. wound The rifle 
ball deflected or fired at dose range create* 
a wound liable to mfecuon The pieces of 
*bell are the worst offenders in that they 
cniT) in pieces of clothing into the depths of 
the wound their rough edges tearing the 
doth and causing the fiiecc of doth to adhere 
to It It I* not uncommon to find a piece ol 
shell in the depths of the wound with a piece 
of doth wrapped around it \ large piece 
of shell IS apt to corn into the wound a large 
piece of doth and a similar condition is 
produced b\ a large number of smaller pro/ec 
tiles 

6 WTien the contaminated foreign body 
is carried into the depths of the wound and 
remains there infection is much more 
to dm^elop than when the wound is through- 
ond through The rarity of gas mlfction 
m civil life among acadents fn the same agn 
cultural area maj be largel} explained b\ 
the fact that the agent causing the mound do« 
not as a rule remain in the wound Multipie 
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wounds comminution of bone extensive 
laceration of soft parts are lesions exjxised 
raostlj to infection The lacerated infiltrat 
ed and devitalized muscles are the favorite 
startmg place for gas gangrene A ca\it> 
filled with clots with muscular dfibns in 
process of autolysis presents an admirable 
culture medium for the bacteria earned 
therem 

Lack of ox>gen suppiv of the blood fav’ors 
the development of the anaerobic bacteria 
Restnction of the blood suppl} bj the pres 
sure of a hamatoma b} a tourniquet or by 
the bgation of a large v easel fav or the dcv'elop- 
ment of infection b> the lack of oxygen Lack 
of oxygen supply from the air acts m a similar 
manner A piece of shell is apt to make a 
small wound of entrance and then cause ex 
tensive mjun to the deeper tissues. A deep 
wound a wound closed over too quickl> 
either spoutaneoualy or by misjudged surgery 
may produce a condition favoring the pro- 
duction of anaerobic infection m that the 
access of oxj'gen is excluded 

7 There exists considerable confusion m 
the classification of the anaerobic flora found 
m gas infections No speafic baallus is 
recogniied as the cause man> vaneUes have 
been found and new anaerobes have been 
described Which organism plaj’s the most 
important part has not been deaded At 
tempts to limit certam cluucal forms of the 
mfecUon to certain speaes of infecting organ 
isra have added to the confusion In France 
from a practical standpomt, the bacillus 
perfrmgens is usually considered as the pre- 
vailmg organism m gas infections This 
bacillus is recognized as a strom of Welch s 
bacillus acrogcncs capsulatus showmg some 
technical differences from it The perfnngens 
is found in the large majority of infected 
wounds if not m all West, at the Juflly 
ambulance found badlU resembling Wdeh 
badlli morphologically and gram positive in 
cultures taken from ward blankets dirt of the 
floors soil of ward flower pots and from the 
air The air cultures were made by exposmg 
veal media In Petn dishes m the wards over 
night 

The question as to whether thp perfringens 
produces a true septicaemia and circulates m 


the blood dunng life is undeaded It maj 
be found in exceptional cases but is not found 
as a usual thing Likewise observations on 
the toxmes vary as to whether the mtoxica 
tion produces death or whether a fatal issue 
IS due to the absorption of the products of 
cj^olv his 

In the vast majont> of wounds the per 
fnngcns is assoaated with other organisms 
anaerobic and aerobic. The V ibron septique 
of Pasteur an inhabitant of the intestine of 
man and animals is often met with in the 
wounds and is capable of giving nse to gas 
gangrene under favmrable conditions Costa 
and Troisier have described five groups of 
baalli which range between the perfnngens 
and the \^bron septique and which thej name 
the baalli Klicus Sacqufp^c has isolated 
the badllus of malignant gaseous cedema 
and Wemberg and Segum the baallus cede 
raaticus which is a different organism The 
baclUus putnhcius having the same morpho- 
logical character as the baallus tetanus is 
often found To mention the baallus ABC 
of Wemberg baalh \ Y Z of Fleming ba 
callus ramosus oi bacillus diphtheroide of 
Wnght bacillus sporogenos of Metchnikoff 
the bacillus of Do>eD and kamamouchl ba 
cflJus fragilis and different streptococac an 
aerobes of Distaco is suffiaent to close the 
list of anaerobes with the hope that future 
investigation ma> provT the identit} of some 
of these varieties ’^th one another 

\Vhatevcr differences of opmion there exists 
as to the morphologj of these bacteria all 
agree that the vitality virulence, and power 
of penetration of these anaerobes are remark 
able Fiessinger has found th em m an 
opened gangrenous wound at 4 centimeters 
depth between apparently healthj muscle 
fibers No matter what antiseptic is used 
the anaerobes may be found as long as there 
is dead tissue m the wound 

Besides the gas producing bactena arc 
found to a greater or less extent aerobic 
organisms The streptococcus is found m 
nearl> all the infected wounds at some period 
of their evolution This organism is general 
I3 recognized to be the enterococcus a regular 
inhabitant of the intestinal tract. The staphy 
lococxms normally present on the skin fre- 
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qucntly accompames the armerobo \ ariuus 
\’»nctics of the coca as the pncumococcua 
diplococcus, fla\'us and crassua ha\ t been de 
scribed The bacillus protms and bacillus 
pj-oc^Tineus are frequentl> ract with in the 
later stages of the wound evolution \arie 
ties of the colon group and c\’cn the bacillus 
t\pho3Ui and paratyphosus ha>*c been found 
in the wounds. Friedlander s bocillus is 
sometimes found and to complete the list the 
coccobaaJlus \ erodunensis of BesredEa 
should be mentioned 

niEXOMEXA OF TiA* TiOimnS 

The phenomena of war wounds ha\e been 
abl> described b) Poheard and Philip as a 
result of their itudj of the earij infection of 
wounds. 

1 Up to the filth hour alte the receipt of Ibe 
Wound DO reaction manifcitj luell ilicnttcopic 
examination ibows the pmeoce of blood-dou en 
ck«ki{ fiben of ckith, dfbru of the aarroonding 
tlnaea, asDaectlre-ticsne fiben tom nuclei more r 
Jm altered sinsrub hbm (raumailted hut no 
infiltration of leococvte* 

2 From th fifth to <b< ninth ho onuneo e> 
the retetioQ of the lUsoe* llijnradng )em nt 
appear the polyn dear neutrophil^ larse moo ou 
dear and mall hTnphocvtes. This reaction of 
health)* tlnues is feeble but at tb< tamo time (h 
traumatUed liaaaes ibon ti^ of dofeoeraiioi) 

3 From the niocii to th t elfth hour anprod 

matdy the appearan f ku teria b ooleo larfe 
dnb-thaped organkmi. gram potiiiv'e cianified as 
biadllta perfrmgeas or aeroieeaes capsulaiut. 

These badlii commence t appear lo the ir^edhue 
ndchborbood of the loth nbert and grow in the 
blo^ coagula whi h eadoscs them 

4 After about the tweifth hour three phetMuneoa 
dependent one on the ther are wl yd siraulia 
oeodil) 

a The badOi multipf) and preai out fanh 
from the doth fibers 

b There is a production of polyoudcor neutro- 
phiJet of which a oiall number p^ m the fuij 
tion of pha^oCTtes The eartlon of defense f Ibe 
tissues Is deaii)' Insufficient 

c. The lencocftes are altered and are transfonned 
b) detcoeratioo Into globules of pos but as the pro- 
dttctloQ of leucorjle* is limited, the jms a not 
abundant 

3. These pheoomena continue slowly at first 
but are accdenited fron the twentieth to the thut) 
ilnh boor at which time the pta Is fetid. Umosl 
alWE)'! at the forty'Cigfath hour the annerobrs are 
asiuMdated with aenbi rganisms shsch la%or tbcir 
dovefopment by abaorWng the oxygen of tho media 
In srhirh they are growi g 


Ti/ffe oj ufifffaranie of gas tnjetllon la 
general gas uolection is an carij ijiuptaa. 
It ma> appear in the first few hours alter 
the reenpt of injury and gcncrallj is seen in 
the tifit few daj-v Chaher has Illustrated 
b> a diagram the date of appearance of gu 
infection m his cases. The late appearance 
of gas infection should be noted Thu may 
be producctl b> the ligation of a vessel for 
secondars haemorrhage the dimmntion of the 
blood suppl> allowing a flare up of the lafec 
tion It maj follow a rcampuUtion or show 
itself in other cases dilhcult to explain 

Part oj Ike My affeeted In the great 
majont} of ca«8 it is the legs which are 
alTectcd \\ ounds of the thighs and buttodu 
are most apt to be soded bj mud and dejecta 
and are conscqumtlj m re apt to become 
inlixled T ulTier has stated that be has not 
fh led a ca&e of gas gangrene of wounds ol 
the scalp t«kuU or brain He has not met 
with It in wounds of the (ace jaws, or De«± 
and exccptionaUs ha he observed it in 
n Hind ol the thorai Brodier bowrstr has 
rt^ ricii a fatal (.ase of gas pngrene of the 
'-lalp 

The following arc the notes from a fatal 
«.jsc of infection of the neck 

PoiMni aired 4 » uDded in the aeik b) a ball 
f m m iro II Its on September >5 Flm dresalflf 
ppUed one hoo after reieipi of aouad Isdsioa 
( wouad nd drainage lube nserted the foOo fli| 
flj) Admitted to hoapitaJ a beptember jo after 
a raOroad ji>ome) f leveraJ hours Tempentore 
10 pulie 4 Tbe rlRhl aide ol the oetkiboaed 
'onildciabl weUiag and iaduritloa with a iH^ht 
amount of repiutio The und ot eutmace «u 
•Ituated about mid > along anterior margin << 
the HcTDomaitoil Radiocopfc xaminatxw db- 
ctfloed the laillct deeplj aitoated in the neck la 
spite of two operntroai for extraction of the baUet 
aod for more xtcoaive drainage lymptom* ol gu 
ganfrene developed rapidly and death retolted c® 
October 6 

PATHOLOCIL \L A^riTOlTl 

The changes m the skin correspond to the 
stage and extent of the mfecUoo and var) 
from alight swelling to more or less eitenslir 
color changes. The modifications of color 
hat-e been noted by many observers. The 
bkln max be of a white porcelain appeanmw 
but there is nlmobt alwajs discoloralion of 
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diiTerent hues — rose j’cllow brown violet 
bronze or copper color black These changes 
m color are cither to be seen affecting a large 
area around the ^TOund or the} ma> show 
themsehes m irregular patches following 
the l}Tnphatic tracts. The color changes are 
probabh dependent on destruction of small 
blood \essel 5 \nth resultant hicmoirhagc into 
the skin Vesicles of vanous sizes may be 
seen on the skin These contain bloody 
scrum which is usually stenlc 

The region of the wound or the limb is 
increased m size and the anatomical outlmcs 
changed b} the swelhng By masion gas and 
cedema are disclosed varjnng m predominence 
The wound shows necrosis of the tissues 
The surface is co\ered with a dirty greenish 
slough A thin brown or chocolate colored 
discharge drains from the wound Gas 
bubbles are mued with this discharge or may 
be squeeaed out by pressure on the tissues 
Examination of the deeper structures shows 
that the affected muscle vanes m appearance 
according to the extent of the process In 
the earher stages the affected muscles arc 
pale or copper colored m the more advanced 
stage the\ resemble an atelectatic lung and 
are black in the final stage. The muscles 
abo\’e and below the wound show cedematous 
infiltration Goa bubbles may be observed 
along the intramuscular spaces The odor 
IS sharp unpleasant and quite characteristic 
The baalli are found in great numbers m 
the tissue fluids The} arc also present in 
the blood The heart and large vessels 
shon numbers of gas bubbles Thev ma} 
also be found by microscopic examination of 
the muscles and hver 

SVUPTOilS AND CLINICAL FORJIS 
Much confusion exists m this subject 
Different observers have described symptoms 
and forms as they have seen them some near 
the trenches receiving the freshl} wounded 
others not seeing the iNViunded until several 
days have ebps^ smee the receipt of mjury 
Others have attempted to distinguish different 
VTincties caused b} different specific bacilli 
After a jieriod varving from tu'elvc hours 
to several da}3 the manifestations of a 
specific infection show themselves by pain 


swelling and tension of the wound changes 
In the pulse and the mental condition The 
subjective symptom of pam is most impor 
tnnt and may 1^ considered os a signal symip- 
tom When a wounded man who has had 
his VTOund dressed and has been mode com 
fortable complains that the dressing is too 
tight. It IS well to take down the dressing and 
examine the wound Palpation of the tissues 
shows increased tension and sometimes gas 
crepitation but this is not usually felt at an 
carl} stage The swellmg is limited to the 
region of the wound or to the entire Umb and 
IS caused b} the cedema and later by gas 
and manifests itself ns on cedematous or 
gaseous form according to the preponderance 
of one ov'er the other Rapidity of the pulse 
with or vnthout urcgulanty is apt to be an 
early syrniptom. Changes m the mental 
state show themselves by a dulled resigned 
somewhat apathetic condition which may be 
noted m the earlv stages 
The wound discharges a thin brownish 
pus and pressure may expel some gas Dis- 
coloration of the sVm shows itself in vanous 
hues varying from a pwrcclam appearance to 
blacL These modifications of color show 
themselves around the wound or m irregular 
patches along the limb the vesides appear 
ing suddenly but are often not present. 

The presence of gas varies m mtensity and 
is shown by percussion giving a tyrapamtic 
note and pialpation reveals crepitation A 
razor moved over the skm gives a special 
tone called attention to by J Qu6nu The 
gas spreads rapidly within the first twenty 
four hours of its appearance commenang 
by developing around the wound then spread 
mg up and down, following the vascular tracts 
to the axilla or grom where it may form air 
pockets Later it invades the flanks scrotum 
chest, or abdominal woU In some cases 
it seems to arrest itself at Poupart s hgament. 
In those cases where the mfection contmues 
to spread the limb becomes cold, sensation 
IS lost, the pulse disappears and the local death 
of tissue progresses rapidly The e-xtension 
of the gangrene sometimes is rapid hghtnmg 
like, foHdro\anie and m two or three hours 
signs of putrefaction are seen 

The odor is siix genens nauseating and not 
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to be forgotten It ^ the ammonucal or 
fetid odor of deca\ing tleah The odor Is not 
present earh and must be considered a late 
symptom One should not wait for it to 
T^e a diagnosis. The odor diOuscs itself 
quicU\ and j«enneat« the aard It is \en 
persistent and resistant to dlsinfecuon 
^ccompanydnR the local sign* are the con 
ititUtionaJ s>'Tnptonis of fe\cr and chongo 
in the pulse The feser is \-anable The 
temperature is normal at hrst and ascends 
abruptly when sigTis of goJ infectiOD mam 
frst tlicinsel\*e». It may descend in a few 
hours or become subnormaJ which is o symp- 
tom of bad omen The pulse increases in 
rapidity and becomes wnaller or irrejtular 
from the onset The frequency of the pulse 
increase* to the end e\en with a faUing tern 
perature The pqisc is a s\’mptOTn of great 
importance and its haracter and rapidity 
is a good indication of the condition and 
gravit\ of the case The appearance of the 
patient IS rather tvpical m Be\Trc cases 
The face has a leaden or subicteric hue 
sometimes ictenc The mental condition 
15 one of torpor and varies with pienods of 
agitation The mind ma\ be remaxVablv 
clear and tranquil at the end and a soldier 
has c^■en been krtown to ask for and smoke a 
dgarette an hour before death. 

In the fatal case* the pulse becomes im 


perceptible the respiration becomes ihalkrw 
and irregular the body become* cold and 
death ensues with the patient in a state d 
collapse 

In favorable caio where proper uealmetit 
has been carried out impiwement i* sboini 
b> the hrmtation of the infection- The 
rrdema and go* become lessened and the ith 
asaumes a more normal color The dischaigt 
lessens in amoimt and becomes more like a 
Bunplc buppuration The sloughs lepamte 
from the wound and the margin* show »Igm 
of granulations The general condition d 
the pnticnt lmp^Tn•e^ but apprehenskm b 
felt on account of the slowness of the fan 
prosTraent If the local condition improm. 
m a ftw das’* u change for the better *hcpuld 
lie noted in the pul»c and facial eiprejsko 
»f tht potient 

t VtSK \L roRitt 

Much difference of opinion exists regarding 
the difliTcnt chnlcal forms and diSertat 
meth kIs of das'ilication haN*e been attempt 
ed Thus aiiording to whether the ccdeina 
or ga preil mmale^ dilTercnt forms have 
lieen <lescnbeil \\ here the chnicai picture 
depends on so man\ elements as the depth 
and extent of the Icwon the degree and ra]^d 
itv of the prrtd d infection ihtrc is oppor 
luniiv for diMrgint classilications. Surne 
ous forms ha% e been ileacribed but these forms 
correspond largely to the different tage* of 
in\-a*ioii. 

One of the bunplest classibcations is that 
of Willems of the Belgian ann\ which b 
a* follow* 

I The mild or wiperhcial form*. 

a The se\ ere or deep form*. 

1 Under the mild forms are recogniied 
the cutaneous and subcutaneous \‘anetie*. 
The cutaneous form hows itself a* an cedem 
atous SOD* around the wound with creplta 
tioQ present and sometimes bronzing of the 
skio — eryjiprir bronJ The conditton is not 
dangcrou* but cau-'cs apprehension Im 
ptoAtrincnl » to be expect^ in a lew dayx 
A second superficial form called molign^t 
while ervsipelas hn* been described This 
form IS characterized bi a white pored^ 
Iflte appearance of the skm slight formaucai 
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of gas but marked cedema The subcuta 
neoiu form is the gaseous phlegmon or cellu 
htis In this vanet> the infection Is limited 
to the subcutaneous tissue and manifests 
Itself b> a rone of creptitation limited to the 
cellular tissue and shows no tendency to 
infiltrate the deeper tissues 

The se\cre or deep cases. These are 
chaructenxed b> oxlema and extensive gas 
formation spreadmg from a deep ongm of 
muscular infection The odor and brownish 
discharge arc present. Severe general symp- 
toms develop the limb goes on to gangrene 
and the patient to death unless intervention 
is successful 


Accordmg to the predominence of symp- 
toms among the severe cases hav'e been dis 
tlnguished gas septicamna caused by the 
\nbron septique of Pasteur and malignant 
gaseous cedema dependent on a special 
anaerobe of Sacquipfre. The first form is 
charactenred by extensive gas infiltration 
diffuse muscle gangrene mcxicrate and limited 
OMleina In the later form the cedema pre 
dominates the area of muscular gangrene Is 
circumscribed and the gas is less evident 

DIAGNOSIS 

As It is well known that almost ev ery wound 
of modem trench warfare is contaminated 
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with gas bacilli the mind of the surgeon Is 
constantly alert to recognixe gas lofccUon 
The eye recognises the sweUing and the skm 
discolorations the fingers recc^nlie the ten 
non and crepitation and the nose recognises 
the odor \ well-defined case can hardly 
be mistaken In carl> cases before crepita 
tion has de\t;lopcd there may be some diffi 
culty in makmg a posithT diagnosis The 
early diagnosis is of the utmost importance 
as a few hours hesitation u often fatal The 
carlj discharge of thin brownish fluid from 
the wound should be noted and in case of 
doubt, an incision should alwaj's be made 
When crepitation is present the diagnosis Is 
easj and can onK be confused a lew 

conditions 

Wotmdt of the th ra with subcutaneous 
emphysenia. The hsricter fthesotirKi pb>-sical 
signs of pnlm nju^ in%ol meaol flod ertendveness 
of the emphxfcetn* wo Id readily lead «o differtn- 
titUon 

t The eotrtince of sir int ibe path of • projee 
tlleis dlSert tiated b\ tbe la k of geneni s\'inp( ms 
the Umitsu n uf the emph>-sems(otu a ca to the 
lesion aod It rapid bso piion 

3 Wounds 01 the rectum resulting to empht 
sematons sbsces Prompt feciskiD «oaJ t fear up 
the dugootJj thi cose 

4 'Ih cr patetio of a comminuted fracture 
might be mfstaken but a arcful eettmaattoo aonld 
esttbhih the dlagcosu 

5 The deplution und r pi ques of urticaria 
seen sometimes after }enioa of satitetanic serum 
might cause s momentary c nfuslom 

The bacilli maj rcadiU be found microscop- 
icallj m the wound secretions. The blade of 
a Paquelin cautery will set fare to the hjdro- 
gen sulphide of the gas and will ha\-e no 
effect on the gas of mechanical origin (Guen 
sot) 

rstOGNOtsIS 

The prognosis depends on whether the 
patient reccit'cs proper treatment carl) A 
superficial infection or a deep infection re 
ceiNong proper treatment in reasonable time 
yield go^ hopes of recover} The mortoiltj 
Is high in the deep forms and one can more 
often predict a fatal result in seirrc forma 
thfin a reccrver\ The cedematous forms have 
a worse prognosis than the gas forms The 
so-called white erysipelas has a bad prog 
nosis almost certafn death without amputo 


tIon 25 per cent recoi'ciy with ampuUtkm, 
Dlilase forms or cases m ^ch the spots mnU 
tiply rapldl> offer little hope. Djipaca, 
icterus and small rapid pulse are bad symp- 
toms, It 13 difficult to designate the mortality 
In figures as collected statistics ha\-c not been 
published There is wide latitude In the 
statistics of Individual surgeons depending 00 
the location of their post, the character of 
wounds treated and the mtervils of time 
that elapse between the receipt of the wound 
and the admission to the service. Mortilit) 
records would probabU vary from 10 to 
50 per cent depending on these and otl« 
factors 

It IS noticeable that many more of 
gas infection arc seen after heavy attacks 
when the wounded arc transported In Urge 
numbers Tins mav be explained by the 
rclativxly longer penod of time sfient 00 the 
battlefield after being Rxwndcd than in times 
of Comparative inactivatv Also the vast 
numbers of wounded overcrowd the service 
and individuals do not receive the attention 
that thev do at other timci It has not been 
infrequent at thtae timei» of great activity 
for nusked cases of infection to develop on the 
trains and for these patients to amve at their 
<lc«QDali'>n m a moribund conditiom 

TREVniDVr 

I Propiniij he tnea^ures rej^anJiRg Irrncb 
and personal b\giriir Trench hygiene most 
be carried out a^ carefully as possible To 
obviate the mud under foot, straw and pieces 
ol wood arc laid down in some trencho. 
Other Ircnchea arc built up with cement 
The care of the latnne* is indispensable 
In spite of all precautions the presence of 
mud and dirt is inevatablc in the present 
method of trench warfare Fauntleroy has 
fuggcitcd disinfecting the trenches by coat 
ings of whitewash 

Regarding the sokiiers uniforms, a firmer 
cloth like khaki would be easier to dean and 
would not be as favorable a habitat for bac 
teria. Some of the officers wear khaki but 
it 18 doubtful If any general change in the 
loldleFt uniform wQl be made It has been 
sugrated that the doth of the uniforms may 
be impregnated with «omc antiseptic which 
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ma> pre\ent the doth fibers v^hen carncil 
into the wound from disseminating infection 

Mamtaining indmdual cleanliness m trench 
warfare is diflicult m times of comparatKc 
calm and impossible in times of acti\it\ 
Bathmg facilities arc established within safe 
but accessible distances from the front lines 
Some of these are large enough to handle a 
regiment in a few hours L\'er\ man taLcs 
a hot shower bath reccucs a close hair cut 
and his clothes are stenlizcd b\ li\x steam 
Before an attack soldiers arc instructed to 
put on clean underclothes as far as possible 

The duration of time spent b> the woundcil 
on the mudd\ battlefield is undoubted!) n 
factor in the contaimnation of wounds and 
although this period is abndgerl as much as 
possible \ct more or less of this exposure is 
me\atable The first aid packet and iodine 
ampules ha\c pro^ed a failure as far as pre- 
^’ent^ng infections m shell wounds The 
dressing is too small for man> of the wounds 
and the amount of iodine entire!) inadequate 
\lso the fragment of shell and piece of cloth 
arc earned into the wound and infect it and 
retnam there bc\ ond the reach of these meas- 
ures For nflc wounds the tirst aid packet is 
undoubtedh useful 

Prc\cnti\e ^accmothe^aph^ has been 
attempted but the results thus far hax’e not 
been suffiaent to establish conlidence m this 
measure \S nght has prepared an anti 
gangrenous \acane to be used m mixed mfee 
lions \\ emberg and Seguin have prepared 
an auto-p^o-^■nccme These measures to be 
at all successful must be practiced as carl) as 
possible after receipt of the wound 

2 Propli\‘iaclic measures at^anisl f;as bacillus 
nifecltou or abertne trealuieiil A certam num 
ber of coses of this mfection arc me\atablc 
especialK when the number of wounded is 
\cn large and measures must be taken to 
reduce thes number to a mimmura Elarl) 
mteiwcntion wathm tweU'c hours is of utmost 
importance in prc\enUng the infection This 
mter\ ention should consist of a thorough 
opening up and cleansing of the wound with 
the remoxal of dirt, pieces of projectile doth 
mg and other foreign IxxHes that ma\ be 
present The attempt at TemoxTil of the 
projectile max not be successful xnthout the 





Hr s RocfltRctiocr*m ihowicR tlfriiJv situited ballet 
ID neck. 

aid of an \ ra) apparatus and such a pro- 
cedure IS not alwa)’8 possible at such an 
earl) time Howexer the lack of a radio- 
gram should not prexent the abox'e measures 
being earned out, such os the opening up of 
the wound and creating a condition unfax’or 
able for anaerobic bactena is most important 
At the aamt lime hrcmostasis should be attend 
ed to and etasion of damagctl tissue that 
does not bleed and is doomed to slough 
should be undertaken. In addition to these 
measures the wound should be disinfected 
Opinions diiTcr as to the best method to 
pursue in the first few hours-^whether phy 
Biological or chemical Those surgeons fa 
xonng ph)’5iological cleansing of the wound 
do so with the idea that an antiseptic is not 
useful on account of the lack of rcactionarx 
phenomena of the hcalthx tissues surrounding 
the wound up to the twelfth hour Normal 
salt solution or sterilized sea xvater arc the 
solutions used For earix chemical disinfec 
tion of the wound probablx the best results 
huxT been obtamed bx the use of Dakin s 
solution according to Carrel s method The 
wound IS thoroughlx xvashed out with this 
solution and special rubber tubes are intro- 
duced into the xvound and so arranged that 
fluid mjected through the tubes xxill reach 
all parts of the xvound The skin is protected 
b\ pieces of giuze impregnated xnth xnseline 





SLRGFR\ G\^tCOLOO\ \N1) OBSTETRICb 


which arc spread o\er it Gauze soaked m 
the hj-podilontc Milution l &onii.tim« lithtiv 
packed around the tube^ and senes to hold 
the tubes in pXfcition Dependent dminape 
at the lowest ]c\d ui the wrund is not pn 
\ndcd as this would mtc-rfcrc >nth the fluid dif 
fusing itadf and tei'ping all parts of thi wound 
moifcL The fluid 1 iDjecte<l c er\ two hour 
through thcbc tubes or a conlmuou drip 
ma} be nimoged Thi treatment hoi pro 
^eDted the development ot infL-tti n in manv 
Cases UTien it i m.a-^'jir} tr Iran jwrt ihi 
wounded at an cari\ tage pn»ptT phnl 
should be applied in coses ut fracture and core 
lul obscnntion of the uoundcrl 4 ./h>o/d fx 
made en route 

\Jthough the c mtap HiAncss ->f tht infee 
tlon b not tlaimetl \el isolation of gas gnn 
grenc ciu>es li (k-sirabk as a |»rophjlacnc 
measure The od ir make* it north while 
to remo\e such, cases trjm the neigblmrhood 
ot other patienU \ flies maj transmit 
infection from one wound ii an thtr the 
presence of these pest houW he ahuitshed 
as fast as possible hor b\aou reason 
rubber glotes iJiouJd nJwaji be em|Jojcd 
10 dreasiop and instruments should bt 
thoroughlj dcaased and sterilizcsi 'vrtl^l 
dressings should be phice<l at once upon n 
mosal m paper bags and burned 

3 icltre irtalmenl of las bocillHs mirt 
tion 'W'hcn the condition i dchniltlj estab- 
lished a swift energetic and drastic hoc of 
treatment is colled for \s fresh air and 
sunlight arc Irapiortant the patient shouhl be 
careil for if pxis iblc on a porch or cxnuida 
There is no divergence of opinion as to the 
necessit} of deep and thorough indsions 
which allow the e&capc of fluid and ga> arid 
cipose the tissues to the air \3 to the local 
trealtnent to msUtuic afterward there are 
manv different opinions The use of ether 
is much in \oguc with French hurgeons and 
h highly considered Ether b poured into 
the wounds and the w ounds arc lightly packed 
with gau« which i moibtcned with ether 
seycral times a da} and covered with some 
impwrmeable material lodoforracd ether ? 
per cent is recommended b} some surgeons 
In addition to faciing the wound with gauze 
wet with this sohiflon a tube b placed in the 


depths of the wound and lo cubic centimelen 
rf the mixture Injected ever} six or ajtt 
hours The sulxrutancouc injection of ether 
b> manv sm ill injeclu ns has abo bew taed. 

(.^ufnu ritommcml the usc of hot air it 
8oo° f r })dd case's and claims good remit* 
from It use Willem favors what he aJli 
the physiol >gical method After proper lo- 
ci ions have !>een made the patient m cared 
for in an ojxn gnllcrv the wximl b covered 
with ontv one thicknt> f gauze and rcccivw 
ft continu Kj imgilim ot s jicr cent salt 
M lution The imp) vonent of ihi solution 
produces a profust ijTnphiirhTi The Ulc 
ot sft/t s< lull m f different strengths has also 
Itcen rec mvmcn IchI bv ‘'ir V E W right and 
especiallv in th >sf castes vrherr the alxlomen 
1 inv Util 

On jee< unt 1 1 it xiduing powxr peroaide 
of hvdrjgen soluti n were cipeeted to act 
peciallv on the anacrebic battina It has 
pniveil lo lx an ext client solution fordeonsing 
a w Kin 1 an i f r loosening up loughs but 
It acii n 1 tiK tempyrrarv to be of much 
value and it u-x ha bw largclv discarded 

J rol>abi\ thi m ki lonsi tentJv good results 
ha c l»ein btauiixl by Carrel method with 
(he Use cl Dakin m lution a a continuous 
<lnp«ra an inji>ction everv two hour The 
Mluiion ot vxhum hvpiahlonie i aiiti'<ptic 
and Jl the some tim n i imljtmg to the 
lb ues nnd ha the lupxintv f r Itssolving 
necTotie niatcnal The antiseptic p« wer of 
the soluti n i liue to the chlonnr present m 
an nctive tatc V» this method i a most 
valuable contnbuUon to modcTn mibtar) 
urgerv a description of the method ol prep- 
arutjyn of the vilution ix appended 


T penars Llrrs o( ibc wjiatoo ngh 
Cik ujn hloodc kt crunes xjo »txjram rt»^l Idrv; 
ItraninK oo sodimn Ui rbooji pnmmi:' ^ 

I l jduc I lU*l at iilffs fui I the joo 
mJMiacs ol '»k ftt Monde and j blre- o* pia ter 
Sh*tc hnOJ t w Uure tin» nd let tht c*tt»U 


•tutd *r i*bt , , 

Ds-tol thcnjl he«t of (be sodjuro rboojt m 
UcartKHUte ui ( Litres o* ]it«m trr 
5 Ijnpt Ibe sohadoo ol Iht •»lt ot sod ram * 
liiol. uil llx fl«L coaUimnz the CEtram hwnoe 
mi tore Wisi brUJj for • numit then Wt t tUhd t 
■Dow Ihe ad cMja caiinml I torts . , . j 

4 Ulw iuU boo ofl ibe Btw -i* 

litcT t thrtweb fiiltf paper V cW {hoj . “ ^ 

Utnrd htch »Iic>Qfd be kef* > from the hial 

TTwml IKHJ a iww rrtdj for use. ll cootijiiv 
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Ftz ^ Cue lUiatntins t\'pKBl k\*mpfoini o( ru- 
idlJiJt In/ectkn 


Imatdy o j per cent NaCO with until amouQtt of oeatra) 
ulU of aodji. It ihould be u*ed vithio a week of the 
time of iu preparation 

As a result of kborator> c.TpenmcntxiUon 
Dr Kenneth Tajlor has recommended the 
use of (guanine h>drochlondc for gas infection 
cases either in the form of vret dressings or as 
a continuous dnp For the former a i per cent 
solution 13 used and for the continuous Imga 
tion i/io of t per cent solution made up 
with aalinc solution or plain water The 
I per cent solution has also been used for 
hj'poderraatic injection into the gangrenous 
tis^c around the wound This method has 
been fa'vorabK reported and has been used 
m a number of hospitals 

Early m the war there were expectations 
that injections of oxygen or hj'drogen dionde 
mto the tissues would be the measure of 
specific \'aluc m this mfecUon but this 
method has been entirelj disappointing and 
It has been practically abandoned The 
method is harmful as it creates false passages 
and a dangerous tension of the tissues and at 
the same tune it precludes inasion of the 
tissues which Is a sxuc qua non 

To a\oid the large masions some French 
surgeons follow the adince of Alichaux and 
after ha\nng made one or more deep incisions 



I'ls 5 Ca** treated b> cautery methexL 


surround the inflamed area b> a series of 
punctures with the actual cautery extending 
to the aponeurosis Several cases treated 
m this manner ha\*e come under observation 
but Ignorance of the onginal condition pre 
dudes the formation as to the value of this 
proceeding 

Morestm s mixture of equal parts of 
formol alcohol and gK’cenne has an embalm 
lug action on the tissues and has been used 
foro temporary cipodicnL 

It will not be necessary to examine into 
all the antiseptics that have been used and 
mention will merely bo made of those that 
have shown tbcTnselv*es of some v'alue 

Permanganate of potassium 
Labarraque • solution 
Javel water 

Chlonde of tine, 10 per cent 
Carbolic add solution 
Iodine solution 
Arscno-beiuol and gal>l 

Turpentine 15 gramme* of essence to 1000 of 
artificial serum 
Honcserunn 
Artificoai gastnc juicc 
Lactose 

Hypochlorous aad by intravenous injection 
Sodium benxoale and bicarbonate solution 
Magnesium chloride 35 gramme* to 1000 
Magnesium sulphate (saturated solution) 
Chluiraky s solution. 

Mcnaere solution containing 
Add bcnxolc, i gramme 
Gmacol 5 grammes 
\lcohol 4 grammes 
Mater i litre 
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The grand number )f thcst dilTcr nt agent 
show* the intfiKicncA < f jn> «)ni of them 
None of them art. 1 \alue withi ut proper 
inasion and thib being pr'>\i(k‘d the )>cne)it 
of the solution is } rulttbls due in a large 
measure to their methanjcal citansinj. f the 
uound 

The Ube of strum thtric\ i » an iilcred a 
disappomtmcnt iJilbet howixer has. re 
porter! ta\ irable re>uU Irum the use if 
Weinberg and Set^ujn strum anlj/Mr 
fringens If In pitt 1 the treatment lut 
lined the infection loniinue* ii mu t In 
follotretl up b} further inci 1 in nhiih ma\ 
be aucces ful When a uoundi I nun 1 
receded mth a limb in a c n lition f frunL 
gangrene or when the alKne mea 

urus huiT fiile<i amiiutili n mu I l>c ri-- rle<l 
to as a lii>t measure 1 ht qutsii >n famputj 
t?7n ti often a dithtuk ne t dcti f and rt 
quires (.onstderable judgment One hou)<l 
nat t^alt until the e\ten ion of the pnci-s 
haa reocheti Uth a p< ml ind the gmeral 
condilnn of the jutunt 1 uth that inUr 
tentlon becomes a b ifKlt-s proteilua \i 
the wrae timi. nt h lulil n t amputate J>c 
cause some gas ha been -ii tl iseil ilxiut tht 
W3und N fued rule tan bi lai I down a 
to when tj ampul itt a tNer> ran mu t bt 
judged on ita own ratnt In central it mj\ 
be said that a (ombinatiin <f gmerjl jtmI 
IkuI b)7nptom fumi hes 1 jmlurc that de- 
adts. the questi jn in the mind il thi surgei n 
The weakening if the txid) roistatitr a 
shown b) tht bad tulor mtntal cc ndition 
and m ccasM npiditx of the [ ulse tombined 
with local s>'7n|itums of progressne cangrenc 
a shown b> increasing Jisroloralion of the 
bkiD erdema and gas b rmation togtlhcr with 
coldness of the limb and absence of pulsation 
of the \‘esscls indicate the gravnt) of the con 
ditioD which demand at tion T > haec hope 
of wcceas amputation must be decided on 
while there i3 a chance of securing a good 
result 

AmputatiiD when deadctl on should be 
performed spcetblt and shock should be 
combated os much as possible the nrculation 
ma> be BUmulatcd b\ injections of camphor 
ated oil ether adrenalin or strophanthln 
but the beat sbniuLmt a hot salmc solution 


gitxn b\ hjpodermoclj-sia This h best 
Ci\tn b\ two nccillcs placed in the subcuU 
nil u tissut tf the [lectoml region. Tha 
injccti m lu Ijc cffectUT should li begun ti 
sot n as the jvitwnt u on the operating table 
ml the salt wilution should be in process of 
abst rjition at iht time the operation u com 
mincetl \ i time hould bt lost in leogthj 
mea ures f r ttrilixing the kin The ip 
pluuti in f tiniture jf lodint or alcohol Is 
u//i lint ( a nn I ox\{:cn i the anxtlhetk 
par i flifsi t it rapiditv of actltm ami lack 
il after dcpn> 1 n tltm n tratingits uperior 
it\ 

It I tu t mar) t amjiutatebj the claA>iaI 
mtth I of ( el u b) whith all the tissues arc 
ripilK Ie\ I It H at the same let cl The wound 
I hit wilt ){ien bcimttimes tht louioo 
mu t l< ma h through Iiseased tissue and 
'<t mtirt intirms hou/d lie made for 
<lriin.ige ITie flap methtxl ma\ lx used m 
artun aN.-* in which the situali n of the 
w und pimiJt the snnng (f some skin and 
a I mgif Ungib t limb In such ta«<» the 
i 1 m|in b^Hild lx left mde optn In general 
iht t el u mdh xl 1 penlier and safer and 
1 in m n gvntraJ U"^ f ir desperate cases A 
•^xtmlan oiHTitun ma\ lie nectNsnn for 
improxing the tump at a lattr penod but 
that 1 a matter if t mparatii'eh bttle nn 
jx riantt 

rhi jutitnt huuld be well proteitwl from 
t \/xjsurc and artilicial heal hould be appbciL 
The h\p<KlimiLK\I 1 should be maintained 
after tht patient is relumed to betl nr it mat 
Iht discontinucfl and saline wdution aiminii- 
tered bj tht rectum b\ Murpht 5 method 
The w Hinf h uid lie dressed openh a the 
onginal w lund The edges ma> let clop 
gangrene with sloughing of the muscles. 
Sometimes tht saenhee of the limb 1 not 
utccs ful ID sOMng lift iht gangrenous pro- 
cess continues th ortlema eatends and the 
patient succumlis in a few hours or dati. 

In case* that sumfe when the condition of 
the slump Improfcn somewhat the retraction 
of the skin can be prcv'cnted to a large extent 
b> the use of iljn retraction This con 
sisb» In the use of four broad band* of ad 
he 8 i%x plaster appbed to the stump longilu- 
d]naIJ> or bands of rtatmel or some other mate 
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nal nm\ be glued to the skin b\ Hucsser s 
glue- These bands arc attached to a piece 
of wood from the center of which a cord runs 
o\cr a pull> attached at the foot of the bed 
A weight of two or three kJos attached to the 
end of the cord is usuallj sulhaent In order 
to dress the stump the bands arc detnchetl 
from the wooden cross-piece and laid back 

suiaiAR\ 

1 Mo<lcm trench warfare i\nth the accom 
pan>ing difTiculties in proMdmg deanhness 
exposes a large proportion of wounded to the 
dangers of gos-bacillus infection 

2 The majont) of cases follow shell 
wounds when a piece of contarmrmted cloth 
ing IS earned into the depths of the wound b> 
the projectile 

3 Ainong the vanetica of micro-organisms 
present m the wounds the baalli pcrfnngens 
arc gencrallj accepted as the causative organ 
isms. These bacilli appear in the wound 
from the ninth to the twelfth hour The 
aerobic bactena appear about the fort> 
eighth hour 

4 The ajTnptoms of the infection appear 
eatij usuall) on the second da\ 

5 The parts of the bod> most often 


affected arc the legs on account of the likcli 
hood of their becoming contammited b\ dirt 
and ficcal matter 

6 It IS of vital importance that the diag 
nosis be made earlj 

7 Pam swelling and tension of the wound 
with rapiditv of the pulse are important 
carl> sjmptoms 

8 Vesicles discoloration of the skin gas 
formation and odor should be considered 
later svinptonis. 

9 The prognosis depends on whether the 
patient receives proper earlv treatment 

10 Trench hjgicne and personal dean 
Hncss are vital prophylactic measures Earlv 
incision of the wound with removal of the 
foreign bodies dcansmg of the wound and 
excision of damaged tissue doomed to slough 
arc the correct surgical procedure of preven 
tion 

1 1 WTicn the infection is once established 
well placed deep masions exposing the deeper 
tissues to the air are indispensable 

12 For the clinical treatment of the 
wound Dakin s solution has given the best 
results 

13 Amputation must be resorted to m 
man> cases and should not be delaved be- 
yond the proper period 
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THE OPER\TI\E TRr\TMI NT OP IN VCC I SSIBLE \ ESICO\ \GLN\L 
FISTLX.r 


II ( I ()R( I ( H W W \M» J \l II I \ ( s N \ U, 


S IN CP Hippixr itea tir t ixi ^nit'll j taw. 
of t-CMC j\apirial li tufa >-urf,fon hu\t 
btn\cn t cjnijut-r thi most li trcs 
mg injun Sini 1\ dtMlcping a 
coirett tcthmquc pljte<l the pr blt-m m a 
sound babi so that a largi numfxr t thtw 
unfortonotfi c ulil In- nliet -d f thtir uf 
fenngs, while Mackenrodl b\ hi ointnbu 
tiona tT \aginal urgtn se rt 1 a di tincl 
a(l\'ance m enabling the urget n t rejuir the 
injun with greater tertajnt\ arhl ease 

Although the majuntt I \e*s| tagtoal 
tistulx con now be tured with coraparatuc 
faabt^ still there are tQ>es nhieh tax l the 
utmifct the ingtnujlt and ikill af IhccUxerevt 
operators partlciiJarlt tawi* nhen. then ho. 
been an eTtcnsisT leiss ot ti ue on I ifxrst 
which are difTi'iilt to el v? Ixtauw. ( Ibeir 


ina<te’ssiJ)i)it\ It i thi latter t) 7 >c of injury 
that 1 WT h t bnng t ) \ ( ur attenti in 

The inatefs ibic \es.i vaginal li tula i3 not 
unaimm n t >Hav an 1 it i Ircquentlj the 
result (I an injure (Hcumng during a pan 
h\ tenet mj 

Samjw n in i tudv f cases at Johns 
11 ij kin femn 1 that ae ide-ntal injur\ to the 
hlatlef dunng ijierati n f r caramma 
uten (ceum. 1 in iq mt f i 8 hv tercet mie>, 
alx ut 1 2 jxr cent 

Again the cauterv ix.ration f r eamnoma 
f the uteru po[)ulanxed b> Icrc} 

I ae mm n auw. f an iniurv tithe bladder 
uall high up in the ri-gi in f its attaehraent 
t the uteru and the resulting iieatncul 
li Ut at the site f the lautengation aJda to 
the ditheuhv I thi rtpoir TTic recent de 



*imaacb>Diidir^ Sehudiintt oo\hx^ 

' teti brf«T l^ C>-«a •! imttrm* ^ 1V«U \mmKx, PkJ «tlF*u OdOxT j-M w* 
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\elopmcnt and extcnsnc emploj'mcnt of the 
erthcim operation and the I’crc\ enuterizn 
tion undouhtwlK accounts for the more fre 
quent occurrence of these inaccessible listula, 
m recent vears 

lliis tjpe of fistula IS usuallj not large 
m size but It IS situated in the aTiult of an 
atrophied and contracted \Tigina and is 
imb^dcd in the scar tissue which occupies the 
former site of the ceranx. 

Inaccessible fistuloi ha\e been attacke<l 
b\ man> routes with aTirjang degrees of sue 
cess m the cndea\or to aa-oid that acknowl 
edgment of defeat colpoclcisis These 
avenues of attack maj be grouped into two 
dosses those which arc suprapubic and those 
which approach the fistula from lielow 

The suprapubic tvpc of operation v.as fiiat 
used bv Trendelenburg in 1890 and \on 
Dittcl Frank Kell} and man) others have 
been advocates of this route The extent to 
which Trendelenburg s operation came into 




4 Ceoraelric fijairt erf the piine of the lodJon 

use may be gathered from the fact that from 
1890 to 1904 some 7 cases are reported in 
tbebterature 

At the best the suprapubic operation 



4 Sdrudunltti d«loQ ccmpleted (drmwn fnxnbfe) 


5 CocnneoccTumtcrf motrfUzatSoncrfUKUidder 



SURGERY 0\T^FC0L0C^ \M) OHSTFTRICS 



t hr-filsK mm ! >« r<l Ih Ilf i>l(r I rn(«jr> •/ 
>«uai| Dilsut ^jif I tr>tul 


13 murt >a\tre and ha a pnatir m >rtfllit\ 
than the vaftimil o(H.rj(i n In man\ ta-i*' 
It 1 impnitiitalilc owm^ t > fat nl»(l minal 
Tvall ( ->lnn(lcnt Rilh ihi divcl >prm*n( f 
the uprjjiubii iptrnti n di tmit im|)n>n 
ment ha\‘c Ixvn ma k m the method f 
attacl b\ the \aprui x that the neo-- il\ 
for the impl \menl t the fanpir u optra 
tiun haa Iwtn greatl\ r». iuic<I In iqoj Kill\ 
a<K H.'atc'd the empi smenl f the knii-ihot 
posture m n!er ts )l tain q poexi exptisun of 
the \ucinal \ault an1 the i]Knin)^ f ihi 
ptnfincal ta\il\ wuld\ fr m itle t si(k In 
the liDL ol the tranae-erse var H a !> free the 
bladder and render it mobile He then 
place-d a larpc pauze pad mlh a tape in the 
pentoncal ca\it\ and usctI it a a tractor t 
unnp the bladder within reach 

•\ dcade<I objetti in to thi method i the 
dnnper of mfectexi unne escnjHOg into the 
pcntonefll cTi\it\ 



\ iffinj l re I 

In mio I pulili he I the method I had 
luIK tmpli \e i in Iff icq'xv thcpniriinp 
pnn iple“>- in the tei hnu|uc licinp the thi rooph 
an I esten-axe se-juratiun eif the bladder baie 
fr m the untenor xn/jinal wall and then from 
the a Ihc^ n bIh \x the smult and the (kr 
placement f the m w moxable bla iJer do»n 
ward through the large xoginal inn-aon- so 
u l( bnng the li lulous ipcning \rithin ea5x 
rcatli 

ITil wa accunijili hed l)\ 

I Ihe cmpl \Tiient of *Ie“ep [uraxTipina) 
inei I n to re-ndir the liekl ef operation more 
acie*ssilile 

1 \ lonptudin^d mcelian inetsim of t« 

nnteneir \-aginal wall extending from the 
urethra thniugh and bexond the h^tula, iwi 
n literal fnei-Jon acrohii the full width of rac 
\nginnl \ ault Then the thorough i,cparntion 
of the Imse of the bladder from the xmguia aw' 
adhesions being p,irticular to eommcncc the 
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dissection in the lower vagmo, where there Is 
an absence of Bcax tissue m order to establish 
the bne of clea^'age 

3 Displacement of the bladder into the 
\'aginal ca\nty by means of a sound passed 
through the uretl^ 

4 Sutunng the opening m the bladder 
with catgut and closmg the vagmal indsion 
with silkworm gut, being careful to catch the 
base of the bladder to one side of the site of 
the fistula, so as to brmg the Imes of sutunng 
in dlflerent planes 

In 1913 Kelly in a further contnbutlon 
ad^'ocates the same procedure as m 1902 but 
uses the hthotomy position instead of the 
knee chest, and states that it is not alvm'S 
necessaiy to open the pentoneal cavit) 

The method to be employed m each case 
must of course be determmed b> a careful 
study of the conditions present In some 
cases the suprapubic method may be the only 
choice m others a combined operation may 
be necessarj but the mginal route should be 
tned first proadded It promises a fair chance 
of success 

I wish to cmphasiie a few points m the 
detail of the techmque, which m\ further 
expienence leads me to beheve will help to a 
successful result The essentials to success 
are — 

1 Acccssibihty 

2 Free mobilization of the bladder 

3 Displacement downward of the bladder 

4 Correct sutunng 

I Icccsstbthiy This is best obtained bj 
the free use of the paraiagmal mcisjon of 
Schuchardt 

It 13 rather strange that m Aracnca a cor 
rect conception of this inasion and apprean 
tion of Its \'alue is rare. In the minds of 
raan\ operators confusion exists between 
Schucha^t s incision and the ordinary lat 
eral \agmopcnneal mcisioa. which is similar 
to a simple cpiaotom^ The two inasions 
arc totallN dilTerent and there is no comparison 
as to their ctTecti\'cneas in procuring occcssi 
bllit> 

The simple straight i-ogmoperincal masion 
13 superlicial and much less extensnx as 
compared to Schuchardt s Its length is 
hraited h\ the pel\ic wall and it is usualK 


necessary to make one on each side of the 
perineum 

It IS rarel> necessary to make a second 
masion when Schuchardt s method Is cm 
ployed and if properly mad e it causes no 
injur> to important \cssels or nerves while 
the simpler masion if extended toward the 
pubic ramus far enough to give suffiaent 
working room ma> injure the lower end of 
the bulb and the mtcmal pubic and infenor 
hjcmorrhoidol \ essels and nerves 

Schuchardt first described his inasion m 
1893 for the radical vaginal extirpation of the 
carcinomatous uterus and Schauta and others 
have adopted it in their N'aginal operations 
for cancer 

In 1896 he advocated its employment for 
other conditions besides caranoraa of the 
uterus and reported a case of its successful 
use m rendering accessible a double vesico- 
vaginal fistula which was fixed in scar tissue 
high in the vagina In 1901 he contnbuted a 
further study of his masion with on anatomi 
cal report b> Waldeyer 

Vaginopenneal inasions have been cm 
ployed by man> operators prior to Schuch 
ardt s desenpuon of his operation m 1S93 
notabl> Duchrrsen Leopold Chaput, Picque 
and others but os Sinclair remarks It is not 
fair to speak of Schuchardt s method as a 
mere extension of these masions it is a dis 
tmctl> bcnefianl addition to the resources of 
operative gynecology Smdair made Schuch 
ardt s inasion on the cadaver and had the 
anatomical relations studied by Young 

Docdcriem and Krocrug state Schuchardt 
worked out on operation of his own which has 
proved to possess extraordinary advantages m 
the extirpation of caremoma special at 

lention must be called to the fact that Schuch 
ardt s masion differs essentially from these 
lateral inasions, and that it mcreoscs to qiute an 
unexpected extent the facilities of access to the 
uterus and its vicinity 

GcUhom ^ys The effect of the para 
vagmal inasion is surprising In place of a 
vaginal tube wc have before us a shallow ex 
cavation not deepier than one inch. 

The vTilue of this inasion as a means of 
procuring accessibflitv to the upper vTigina 
and pehne ca\it\ is shown b\ the fact that 
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bang done bj tiic ordmar> \‘agmal technw^uc 
and the Jecond b> the luprapubic tranM-esical 
method of Trendelenburg 

Aahtem in a personal communicntjon 
state* that he has operated on three ease* b> 
this method all with success and he considers 
it not onij good for high tutuloe with the sur 
rounding parts Aicd bj adhesions, but m the 
light of hii eipencnce be bdieves that it 
fadlitates the caae and certainty of technique, 
in fistulx lor down in the \ agmo. 

Anspach has ernplojrd the operation in one 
case following hN'sHrccloms with a sucie-*- 
ful outcome 

I ha\‘e ret-ent]\ had the pleasure of ^ectng 
Cuhen do the operation on a diiiicult case in 
which the uterus had been prc\nou3l> re 
mo% ed for cardnorna with a cure 

Mj own evpenencc in the repair ol the 
inaccessible Upe of s esicos-aginol hsiula 
consists of fi\T cases oil of whith were sue 
cesa/ul Two of the ca«a« I haix reported In 
m> original paper 

Case 3 Mn E da(uab)>iert(( iq\ 

la August igtj fo aaiatrtiJgtmeaiousabruKl ad 
during the cooru ol the operation (he Uadder »u 
erldeoll) lojored, os sbortl) sftersardshe lessrlooed 
a lesh a the isiriu. I luit san h r n Nosemw 
tq i ExtmlaarKin revealed a ti-p»cuJ lose ecnbl 
v^coragioal &UuU V bole the tise of a pe 
which commoaicated «icb the bUdder sji titujied 
IB the vagtnal vault i the (raorverse set hkh 
occupicil the iormer site of the cervi The yslo- 
scope showed the penfng n th upper port of (be 
trlMDC ncir the left ureter Mthough th patient 
hid had two cbddmi thepdTcOoo »ss uoi jured 
I operated n November so 10 5 makLag tvpicaJ 
Schuchsrdt • indsioa carrying out the teefanique as 
described. The b! drier was dralocd with a self 
retaining catheter for sis davs 

A letter received in August jo 6 stala that ihe 
fistula has remsloed cloaed erer slDce 

Case 4 Mrs. P D ago jr an Italian woman 
tnonnously fat, weighing ov« oopoirndt She bad 
a very difficult Instru mental labor ahkhhari result 
eri In a large vesicovaginal fiftu la, the size an 1 hape 
of s live cent piece, situated high up ts tipper margin 
being n contset alth the stump trt the cervi* whl h 
hsd been tom off The nterus ass firralv fixed in 
the pelvis and could not be drawn down particle 
On mg to the eicettive amou t of f t and th con 
tracted vagina the result of acatnclsl tissue the 
rr*#. was a most inscctaalble one. 1 operated o 
November zo igiS The bch duirdt lo^oo ga%c 
gcNxf access to the fieW of operation, but tbc size of 


the owning the dense adhesions sod a profiae capC- 

laiY Mroorrhage which continoed Ihroiqiboct the 
cperali n djled greatlv to the difbculty It wu 
the most difficult cose 1 hare experienced but the 
closure was fttiall\ satisfactorily accomjJuied by 
th technique desenbed The biadder was drabeij 
with a thet r f r 7 iayi. The result wu all bw 
perfect s anisU hole the size of s pin bead penlited 
In the m Idle f the vaginal wall in an secesnUe 
sltuab n and I dosed it with comparative ease at 
a subsequent operation on February 5 iptfi by a 
simple d nudation and suture 

TTi result has been a pertnanent cure. 

I ? Mrs L M age n Italian aoaa^ 
ry f 1 j retried herself it my dink with a wtfi 
ad nted ef ithdioma ol the ccfvCx, TTiecase onld 
have been i itable for M ertbelm operiOoa, o the 
uterus a u not Uted and the broad ligaments did net 
appear t be Ultrateri but owing to her oberity 
1 mplo •ol the I'ero jut ry method on April 16, 
10 Th (issues % re tatisf ctorilv rooted for 
n< hem th utcr> iron penet jting to the fundoi 
ih abdom 0 being tjr*t opened 
TTw rvit t itufie ^ developed 

mjli esJ 0 gicLd tcktuls in the visit of the 
agios imbeilJeri n the d nse catnx. Noifgnoi 
th cerMs renu ne<l Ob heptember S 1916 one 
t*e«r a d bve months sftrr he oTWfatba qanlai 
do Jiulaaeil no evidewc of recurrence. The 
patient h d eta ned he eight looked aeU, frit 
well If I her anhoQ*^ofl nod had no rvmptotni 
e cepr (h le k 

(• Vpierober 2^ iqi 6 1 operated upon her t 
low^ (he h luJa b\ tbe techoiqu 1 have described 
Th op« u n Ti Dot espccull) d fitfult and tbe 
h-a b a I * 'rtsf Ih krteii 


■stain VR\ 

The pt*int that I m h t tmphasixc m the 
closure of inatc-osible tx-wcot-opnal fiatuir 
b\ the 'aipoal route rna\ be summanztd 
os follot> s 

I Schuchardt moMon is our most cficc 
Uve mcatti of ubtairuiig free access to the v* 
gmal •vault I ir operaliN e procedures in difficult 
cases 

3 Thi'i inasion should n)t be confounded 
with the ordinary stnu/riit lalcnil cripo- 
perioeotomt 

3 Tbc maiion is a du.Un t additioD to the 
resources of ojwraUv c Rjuca lo© 

4 >rec /nohlJiiatfon of the bladder la an 
essential requisite to the succet>aful closure of 
itmcce^blc voslcovajjinaJ hstuhe 

5 Free tnobiluation of the bLtdclef u 
most easily obtained b\ hrst establishing the 
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plane of clcft\ age bctv. ecn the uninjured vesi 
covagmal tissues 

6 Displacement of the bladder injury 
downivard within reach by means of a sound 
in the bladder used as a lever and counter 
pwmt, 13 a dcaded aid 

7 Care should be taken that the suturea 
are placed in the bladder and \'aginal walls 
m such a manner that the hnes of inoslon are 
not superimposed 

CONCLUSIONS 

I wish to echo the statement of Jell 
Miller that Modem surgery furnishes no 
more striking illustration of the advances 
made m plastic technique tViAn is shown in the 
methods now employ^ m bladder fistuhe, 
and I wish to emphxaize the truism that the 
most successful surgeon of the future will be 
he who with a wide knowledge of all the 
methods at his command chooses the one 
which will be the most suited to the Individ 
ual case 
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THE SURGICAL METHODS OF DEMJNG WITH PEL\ IC INFECTIONS* 

B TnOJ/4S S CULLEiV ilD ftCS Durnfnmr 
troa b« 0 Da- p tr fU «< tha Joll Rc^atjn tJ vwt’ aad Ho-p<uJ 


A lthough peine infections fonn no 
small a proportion of the cases 
coming under the care of the abdom 
Inal surgeon and often gf\e him much 
anjQctj their consideration at medicaJ meet 
ingi 13 frcquentlv relegated to the back 
ground for some nc\\er more interesting 
and >'ct less important topic This csiming 
I shall not attempt to co\er the subject, but 
in the necessanlv limited time at m\ disposal 
I wiih to outline the methxls that f haw 
found most satisfactorv in dealing with these 
infections 

Tlie methods here de>cnbed base not been 
de^Tloped b\ anv one man but are due to the 
gradual crv'staUuation of the knowledge 
gained from the wide erpcrience of man\ men 
and from the greater insight into the pa 
tiiolog\ of the \’arious le^i ms that has come 
to us ^ea^ b\ >ear 

TILE METHOD OF IIUNDUSO \S APPEVOIX 
\BSCE«.s 

kn appendix abscess nu\ or nja\ not be 
peine ks It 13 on the border line howe%Tr 
I shall describe bnefl\ the method of treat 
ment that has giwn me the greatest satfsfoc 
tion In the past considerable controwrsv 
has been waged as to whether the abscess 
should merely be <^>ened and the appendix 
left behind or whether the appendix should be 
remo\'ed at the same time Dunng the past 
ten jTars I have aiwaw found it possible 
to renio\e the appendix at the time the ob- 
scess was drained 

What Is the usual site ol an appendix 
abscess? It generally lies between the arcum 
and the nght lateral abdominal wall and os 
a rule Is covered oxer b\ a comer of the 
omentum It has been the ixtroaecal posi 
tion of the appendix that has enabled nature 
successfully to wall-off the inflamed area. 
Had the appendix been Mng relatively free 
there would ha\T most probablv followed in 
assodatlon with the inflammation and sub- 
icqaent gangrene a general penloncal in 

XakJ Mart tim Cufrf W SafSH* 


fection instead of a localixcd abscess unless 
the appendix hail become rolled up in the 
omentum 

How can u c deal with the appendix abscess 
without -^pR-aibng the infection’ kftermit 
mg a gndimn ir a longitudinal Incision, ts 
nia> btdtxmcd mostctpcdlent by the individ- 
ual surgeon we at once encounter the *d 
hcrent omentum This i plastered over the 
urfacc U the ci-cum or mav be lightly ad 
herent whea the caxum joins the htenl 
abdominal wall T ) attempt to vralJ-off the 
absce^. area for the time is impossible If 
gaurc i» pat Led upon the omentum, it wiD 
be like j^cLing down upon a spnng board 
and It t >o much pressure U eierascd, the 
imentom where it i adherent to the abscess 
mav tear awav and pus will often tnckle oat 
fttim the abscess run over the caecum and 
escape between intestinal loops. We most, 
therefore adopt a mitbod that will enable os 
to coropleleh wall iiT the abscess before it 
has bt’en duturberl This is readily ac 
compUsbed b> picking up the omentum just 
to the lomr side of theeaxum, doublj hgahng 
It ( Rg I ) and then cutting between the two 
n>ws of bgatures fRg a) The healthy omen 
turn IS then pusheil back into the abdomen 
oml the o)>icess to which the distal portion 
of the omentum is »Ull attached is complete!) 
woUed-olT Packing is also carried up toward 
the right renal pocket and down into the pel- 
vis on the nghL k/ter the wnlling-ofl is 
complete and the edges of the abdominal In- 
cision are proper!) protected, the distal 
portion of the omentum which is adherent to 
the abscess mav be gentl) pulled away If It 
u only bghtJv adherent This omentum often 
represent* the cork of the abscess sac and 
pus at once commences to well up (Fig 3) 
The pus Is wiped out as rapidlj os poidbic 
and if we now draw the cnxum awa) from the 
abdominal wall the appendix, or what re 
mains of It at once comes mto view and can 
be removed Sometimes the omentum Is 
dciiseh glued to the accum In such case* 

U V«rtb Varna FWaddpUx October ) t4. 
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the abscess la reached b\ blunth dissecting 
the occum away from the abdominal wall 
the adherent omentum not being disturbed 
One drain is laid to the floor of the abscess 
one up in the right renal pocket and one down 
in the nght side of the pehns \\'herc drain 
age alone is desired I use a agarette drain 
with little or no gauze protrudmg from the 
end But where there is much capiUarj 
ooimg thi« IS of little \*aluc because it la 
necessar) to ha\'e the gauze come in direct 
contact with the bleeding area otherwise 
bleeding will contmue. On at least two oc 
casions I ha\*e had to bring the patient back 
to the operating room rcmoie the completeh 
coNcred agarette dram and replace it mth 
one that had an ample supply of exposed 
gauze at its inner or accal end The direct 
application of the gauze to the oonng area 
IS absolutely necessary to check the capillary 
oozing Where a nght rectus masion has 
been employed, it is usually wise to moke a 
second inosionmthe nghtihac fossa and to 
bnng the drams out through it The longi 
tudinal masion is then clos^ 

THE IIETEOD OF DEALING Wim POS TUBES 

The greater number of pus tubes are prob* 
ably due to gonococa I say probably be> 
cause we rarely open an abdomen for an acute 
gonorrhoeal infection but prefer to employ 
cold or heat to the abdomen and use hot 
yTiginal douches. The raajonty of the pus 
tubes n c remo\T are qmescent and ha^T b«n 
of long standing and the organism respon 
sible for the infection long smee died 
And although a gonorrhoeal infection has 
undoubtedh been the causaUie factor we 
are gradually awakmg to the fact that in 
many instances the pelMC trouble has dated 
back to an acute attack of appendicitis In 
such cases the salpmgitis may be limited 
entirely to the nght side or if both tubes be 
mvol\-ed the nght tube shows more mvohe- 
ment than the left. Dr J E Moore of 
MinneapMDlis and others hayc dwelt at 
length on this subject 

\ou are all so thoroughly famihar with the 
technique of the suprayagmal remoyTiI of the 
uterus together with the tubes and oyTincs 
that I hall omit any consideration of this 
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part of the subject In those cases in yvhich 
the uterus tubes and ovunes form one con 
glomerate mass and m which a point of cicay 
age IS almost out of the question bisection of 
the uterus as desenbed by Howard A kelly 
is of the greatest help It not only reduces 
the time of operation by half but enables one 
to do much cleaner work 

In many instances complete remoyal of 
the pchic structures is absolutely necessan 
for the rchef of the patient and cannot be 
ay'oidcd Those of you who hay e spent years 
m gynecological dispensanes howey-er fully 
realize the sad mental and physical condition 
of the many patients that haye had their pel 
VIC organs remoynd in early yvomanhood It 
makes such a profound impression upon the 
young surgeon that m future he will bend 
every energy to the saying of the menstrual 
function of the patient, whenever feasible 
It is often possible to save the uterus and one 
or both ovanes provided they are not too 
badly diseased and provided that at the time 
of operation a small drain is placed m the pci 
VIS and brought out through the vagina I 
only wish to refer to two surgical pwlnts 
m the handling of pus tubes In the 
first place when remoying a pus tube it is 
alway '3 well to take away a wedge of theuterine 
cornu with the tube. Situat^ in the cornu 
around the lumen of the tube one frequently 
hnds n few small glands. These occasionally 
become infected with the tube givmg nse to 
cornual abscesses I have seen these reach 
3 or 3 centimeters m diameter and if they are 
left behind further trouble is liable to occur 
In the next place we occasionally find a large 
pus tube free throughout the greater part of 
its course but densely adherent to the pelvic 
floor It not infrequently happens that the 
pelvic floor forms the cork as it were, for the 
open fimbriated end of the tube (Fig 4) 
and the minute one attempts to shell out the 
tube there Is an abundant escape of pus 
In such a case if one begins by remoying a 
wedge of the uterme cornu with the inner 
end of the tube and then cuts across the meso 
salpmx it is possible to draw the tube up 
until it 15 almost perpendicular It is then 
possible to surrotmd it almost completely 
with gauze (Fig 5) It can then be shelled 
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out with a nuatinal choape of pu^ amj trithout 
sofling the stirrouiKiing pd\ic Btrocture*. Of 
coiirie the general pelvic ca\'it\ must be prop- 
eriy protected before the pehu ii eiplorcd 
Ttus small point in the technique renders the 
operation a much timpler and cleaner one 

TirE PLACI^O OF \ PELVIC DRAIV 
This is often a ver) sin p e procedure but 
now and then is somewhat difficult WTien 
the necessarj pchde work hai been tiniBhed 
and there is capillar) oonng from the pelvic 
floor or where owing to the nature of the 
case there is danger of Infection a i>ehic drain 
i* a great comfort to the surgeon With the 
patient In the Trendelenburg posibon and 


mth ihe pdvis tarefuJly walJcd-olT an assist 
ant wipes out the vagina and with a pair of 
long K.cll> fjrteps presses the posterior vagi 
nal wall up into the pdvis until the elevation 
on the pcJvTc floor resembles the peak of a 
small tent The operator then cuts down upon 
the forcep* from above, As soon as the tip 
of the forceps comes through into the jJelvji 
the vaginal opening is made wider either b\ 
spreading the forceps from below or b\ intro- 
duQDg a uterine dilator from above \ large 
tablcapoon (Fig 6) held against the posterior 
surface of the pelvic wall acts os an eicellent 
ihield or protector for the rectum wirflc the 
vaginaJ forceps gmsp the agurette dram 
and dravT it as far into the vagina os the 
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Fig 1. Step t In tlie treatment of an apnendlx absctM. Tbo greater portioQ of 
the ontentnm after bsatioci baa ben pnnbea back into the abdonxn. The operator 
can nenr readUy place a cofferdam of gaoze ahore, on the loner tide of and bclcnr the 
exemn, tinis e&ectti*II> preventing the escape of pas into the u n ro un ding general 
peritoneal cant) 


operator deems wise The surgeon now fits 
the free gauze ends into the pehns cutting 
off an} excess that ma} be necessarj and so 
places the dram that, if possible the gauze 
does not come in contactwithan} small boaci 
WTuIe this method of placing a pchic 
dram seems to be almost id^ a good deal of 
care must be exercised On one occasion an 
assistant had considerable difficult} in bnng 
mg the ends of the forceps up m the \Tiginal 
^'ault behind the cenni- FinalK he was 
successful but when the cut was made a httlc 
water escaped He bad earned the forceps in 


through the urethra and b\ his pressure 
had earned the bladder through the broad 
ligament and up behmd the cenni. In 
another case an assistant Vi-as asked if his 
forceps were m the \Tigina and answered m the 
affirmatu'e The} appeared in the usual place 
and were cut down upon Subsequent cx 
amination showed that he had mtroduced his 
forceps mto the rectum instead of into the 
\’agina I happened to be the operator m 
each instance. Fortunatel} m botJi of these 
patients the accidental opemngs were prompt 
h closed and both made excellent recownes- 



CV\hCOlXK\ \ND ORSTfTKIC'S 





I s i Mq ) 0 Uu In tm«it pjitnd l^<cvs Th«t*irUoDo/ Ih oromlujn 
idh rent t toe r» um end -iboii I itl tu> been rmnn cd tKltbeui rajT^Juon 
»ep3 (eil frofg I ii*iJin>ent I itw aDtemw ml bl «bd nn ruJ iO Tbo oi* 

I dK p t QG uabi lb s) Joi.-e'ind rwmncti Ubenihe tm.m*3cbi» 
been rnp4>cd Ih j))i«kL x tul rroMm> if i. reTKxed fJmo^ roocnrUld 
l rd ibt n^bi maf /Kicief dim t lae bollutn *f (h Ixcr^ *af «ad 
inl th nhikii ofih pilik oexl I the pd ic all 1 be nvJ of all of tbcsr 
dr« D« a I ua+il Out ihnioiffa »o obliqiK me-tuo the nptu diac 

I have recordeti these cases, m tktaiJ else s>-nipt ms vjpxesting that it has become 
where.* In all oases the f incps should be cljgRwi or that it is too tfghtJ\ grasped by 
introduced into the \agim umler ight and the 'TiBinal opening If this is suspected the 
noth} sense of tiuch Irain is mcrclv drawn down for about half 

an inch At the end of the fourth or filth 
me jumovAL or \\oin\l dexins aptek claj half of it is ustiahj removed and on the 
ADDOinutL opFR\TiONs following <la} the remainder is taten out. 

A \'aguiaf dram is u ua(i\ not ih turbed \b wa> sahf before when the drain u bdog 
for at least four or live (la Vb unlebs there ore Imd in the pchis at the timeof operation care 
r<r c*«. ii>a»iu d li. I erw p ♦ i» tokcD to bO pfotect it that J«ps of smsh 
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Fig 4- The removml of a largo pna tube trblch b finnJ) glued to tic pdvic floor 
Snch a tube frequently hai an open flmbriated extremity aid tie peritoneum d the 
pdN’k floor with wiki It b intlmald) blended b> adbettona prevmts tie escape of tie 
ptia. Just u aooci, however as any attODpt Is made to loosm up tie enter cod of tie 
tube, tie pos cKapes. In such a case U the tube fa loosened np from within outward 
In oticr words If the Inner end of the tube and at the same time a wedge of tie 
uterine cornu are cut free and tie mcsosalpInT then d dded. the tube am be loosened 


op as for as its outer ends without any 
m Fig s 

bowel will not come m contact with iL Now 
and then, hot\c^ er a loop of bowel does come 
m contact with the gauze and if the operator 
attempts to remo\’e the dram on the second or 
third da) he mav be chagnned to find that 
he has dratNii a loop of bowel down into the 
\’agina with the gauze Several years ago 
I saw such an acadent occur The surgeon 
at once pushed the loop back into the pelvis 
but the patient immediatel) showed signs of 
collapse and died m a few hours. B) the 
fourth or fifth day the gauze eien if it has 
been m contact with the bowel will have be- 


rsewpe of pus. The neit step fa shown 

come loosened so that there is httle danger that 
the bowel will come down with the drain. 
This complication must howe\er alwQ)'3 be 
borne in mind 

TUE inmiOD OP DEALING MTHI EXTENSHT: 
PELVIC INPECnONS 

In order that we ma\ satrsfactonl) treat 
cases of extensive pehic mfcctions it is 
absolutely necessary that we havea composite 
\’iew as it were of how the pelvic infection 
has dey eloped The inflammation mvades 
the mucosa of the cervix, rapidl) extends to 
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lig 5 Themtl0^^a^ pu>t be. \fier ibe iul« )wv bees frmj from Lite tens 
od mmoulpiax. it a be 1 ((«d at* It i» imt vmsusdcd cc *11 tUck rtb pme 
rtd (hni khelJcd out frsia ibe p^l irdoor 1‘uk illev.uix' butooltrfor moaesL, 
Aod tb Woks i> cfTeitutH oO fron Ibe uirtxjuaajaf pi.1 ic ttructuro 


that linlnp the t.a\nt\ of the uterus and 
cont^llult^ in%ohcs both falkjptan lubob 
The tubes maj become scoIctJ aoti tbe inflam- 
mation end there If one or both lubes an 
open botTcver pus tnckJea into the ta\it\ of 
the pelvis and an abscetJ dexelops there 
The oMtnes with the dc\clopmcnt of the 
corpora lutea are subject t) considerable 
\TiriaUoa in nze and here and there maj 
show breaks due to the rupture of gnutban 
folbdes- huch pointb the ovaries ma> be 
come infected from the widespread pciMc 
infection unilateral or bilateral oxanan 
abscesses resulting NaturaU} ex-crxlhing 
that comes in contact with the inflamed pel 
VIC structures becomes adherent, and consc 
quentiv the omentum loops of smafl bowel 


the caxum and rectum arc often more or ks* 
brmix glue<l to the pcKdc contents 

In rases jn which on X'agina) cianunalJon 
the \nginal \Tiult is boanl like or where 
then, i marked bulging into the x-agma, the 
proper treatment nameij x’aginal drainage 
1% pcrfectiv cxndent (Fig 7) The cerxTT is 
drawn forwnni the x’aginal mucosa directlv 
behind the cerx-ix 1 groaped with a pair of 
dissecting forceps and the xiiginal mucosa 
cut with sdsvirs. A blunt pair of long KcD> 
forceps or a utenne dilator can be then rcadflj 
pushed through Uit intervening tissue ana 
into the abscess. I feel that It Is a mistake to 
push a sharp instrument into the abscess, as 
there Is alwax-s a danger of Injuring 
structure (hat has become adherent in the pa 
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ITg (5 The plidng of » pdvk drain, A long Keflv forceps 
has been pnihedap in the vaginal vault directly beoiod Uie \\ 
ccrvit ana cut down \jpon from abort Aa soon as the polnta 

emerfe Into the pelvii, the blades arc spread apart to colarite 'X 

the opening or the Mieiatoe from above stretches the open '\V, U 

tng ■^th a uterine dilator A large tablespoon protect! the Q 

rectum from any injury whllo the ctauette dr^ b befog \\ \\ 

diavTi down into the vaMna. The free gauae end of the \\ \\ 

drain b applied to the pdvic floor and ar>y exceas b cut off j I 

The drain. If poaible, is to placed that DO loops of amall bowd 

can comeln cDotact alth It. 

t’ls. A blunt mstrument, on tie other hand WTicn the abscess has been well cs-acuated 
will usualh push well organized structures a finger introduced into the pchns will enable 
in front of it or to the side and out of harm s the operator to determine with some degree of 
wa\ After the abscess has been reached the accuracy whether other abscess pockets 
\’aginal opening is well stretched with a exist. Sometimes if a large pus tube is 


uterme dilator 


found he either loosens it up with his linger 
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Fs Apri b^'^Th nHoJ ih* |».l od bolffd «J irtil i 

th lauu Irpiumil h Wr- «< ^h« matlpdl un ibt n.tu» Tbe 
dr*Uiy. lici « ihr lj«^ — ftd th tcuu h. not rt of < miD OkIttv 


jr Rcntlv open it nith the tnti of the utinnc Ixltm uch a 'AouJtl be (.auKtJ b\ the pchic 
dilator ^\ith the mapt ot a larpt qiiantit\ impation ma\ rcadjl\ cause the roof to gi\’e 
of puruJent mntinjJ wmn the peJnt ab>ttsi na\ fhi impaling fluid mitetj >nth the ptu 
19 opened the surRctin nalurallj has an in from the pelm abscr^o mil then Iw forced up 
clination tt impati the pel\ n ca\if> and wash inlothcRencml jientuneal ca\ it\ and a peneraJ 
Qwa} the fetid dihtharRe Thi sh ul I nc\-cr pcntonitrs « ill almost ureh follow \Mthin 
be done The grnitt r part ot tht pu can be the last month I hnn seen a nose id consult* 
remo\'cd with piu**. sponpe* In 1896 J had tion in wluch a few davi after lURinal drain 
a patient with a kirpe peine nhwteais Irri agt. of a j)el\ic absecs the ca\it\ had been 

gatJon seemed to me t? lx imptratnc and 1 Imgaletl ThejaUentprompth de'Tloped a 
Ungnted with a bone and solution She pentonitls which extended aboi’e the umbi 
prompUj developed a gentral pcntonitjs heus. hortunat Ij she is recoiTnnp 
and died UTien we come liaek again to our \ftcr a* man\ pockets os can be foand 

compoaitc picture of the pel\^t condition have been drained Iodoform drams are intro- 

present in such a ease we find that the roof duced In removing the drains the operator 
of our abscesses is made up of omentum and must naturalh lx guided bj arcumstances- 
intestimU loops more or less adherent to one If there be i/gns of anv damming back of 
another (Fig 8) \n\ undue pressure from the diicbnrge one drain ma\ be removed at 
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Ftg 8. \ owjpoiite picture ihoirttt t general pumkot pdnc cscKlilion. The 
tab« on the right b fiOra vitb pm. Tho <n*ar> coottini icvmJ ahacoar^ ted be> 
tween the cnlsrged ovary and the pdvic Door b a purolcnl acnimulatloo. A rimlUr 
iafection would probably bo noted in the Idt tube and ovary 

Anteriorly the pnnilcnt ram b adherent to the ntena jicaterioriy to the rectum, 
and mrtly lorming the root are adherent k>op» o{ bowd The oToentum b abo oJtcn 
glued to ^e pelvic nt«.q. 


the end of twenty four hours The drains 
arc usuall) started at the end of the second or 
third da) about two inches of each being 
removed at a time our object being to have 
the abscess sac not onl) dram but graduall) 
contract down on the gaute After all the 
drains have been removed it ma) still be 
necessary to stretch the vaginal opening 
a little and to introduce another small 
dram- 

In all such cases as these the relatives 
of the patient should at the outset be given 
to understand very clearly that a subsequent 

IvTc or abdominal operation or both ma) 
necessary MTicn dpiining the pelvis vou 
ma) have opened evxry abscess that could be 
felt and have done )Our wort most thorough 


ly In the followmg davs however other 
small foCT which at the time of the onginal 
operation were not over 2 or 3 millimeters in 
diameter havT gone on developing until the) 
now form a n’cli-defined tumor mass These 
mo) spontaneous!) rupture but frequently 
thev require to be opened 

In cases of pelvic tbscess m which the pa 
ticnt IS m a good phvsical condition and no 
complications exist I usuall) use the Fowler 
position at once and often allow the woman 
to sit in a chair un the folloi\'mg da) 
These patients improve much more rapidly 
and the upnght position gives ideal drainage 
AMicrc the pelvic infection is high up and 
when It cannot be well reached from below 
the abdominal route seems preferable. 
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19 The cfislest uui nmv «a\Mkctory svenue c4 appreftchiog a pcd^onpcrel 
brood llguncDt abecen. \ prMUonlodik>D u modcoboreijid poralld tritb Kiupart • 
bgojnent, oad the fucU and musdes ore qitlt as In an appendix opeiatkiii. Ai toon 
as the p^ltraeutn h reached it b pushed toward the mealao line but without being 
opened. The two index hnjeix then gnuluaU) spread the brood hfamrnt ■nntfl th 
area of Induration h reoched. A little pus or watery fluid will then usually esca^ 

A drain is carded down to the Indurated area and the abdominnl inddon is partially 
closed. If both broad ligaments are thickened an indslon Is made on each side. 

PoftpoeiTtcral broad ligament Ind raitoos that bare perahted for weeks will usually 
rapiuy abappear aftm being drained In ihk manner 

TirE TREATUENT OF POSTPXTERPFRAL PEL\7c Jq succcssioiE \\T3at arc wc to infer from 
INFECTIONS this? In the first place, the woman with the 

Many surgeons treat with trepidation the gonorrhoeal infection has usually lost the use 
pehic infections following puerperal sepsis of her fallopian tubes and in the second place 
Let us for a moment compare the climcnl the worannwiththepucrpcral infectionhas still 
histones of those who ha\c had gonorrhoeal left fallopian tubes that arc normal or so 
infection with those who ha\e had puerperal ncarU normal that pregnancy can readilj 
sepsis The gonorrhccal patient if married occur 

raa> ha\e become pregnant before the m In most of the puerperal infections that 
faction occurred She has her one child and come to the surgeon the focus seems to be in 
then as a nUc no further conceptions The one or both broad ligaments There is a 
woman who has had puerperal sepsis on the Email hard area of induration or cedema, but 
other hand fn.qucntlj gi\'cs a hi5tor\ of a little or none of the induration or bulging in 
\er\ senous illness of long duration follow the pcKnc floor so frequenU\ noted in the 
ing childbirth and then has sc\cra! children non pregnant pchac infection The organism 
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most frequentl\ found in puerperal sepsis Is 
the streptococcus 

Drainage is of course the wise procedure 
How can this be best obtained'* WTicre a 
general peine abscess exists one natumIK 
wishes to dram the pcKd- ^\Ticn. the broad 
ligament i m\-ul\ed peine drainage is not 
only contra mdicatetl but nia\ Ik fraught 
with dire result In man\ of the puerperal 
eas e s the \aginal \ault is. little if at all thick 
ened and if an inci ion i made lichind the 
cemi and Douglas, pouch is opened up It 
ma\ be found to Ixpcrfectb m toih During 
the openmg of the \aginal \ault one naturalh 
pierces the thinnest araa ol the broad liga 
ment, and if the broad ligament i infccletl 
with streptococci ihcs* germ will lx cametl 
into the general |Knt neal cants thus adiling 
great!) to the n k Vn unu ualls dexter >u 
operator after going through the s-apnal 
mucosa just behind the iimx mas gmlualls 
worm his was \nth the blunt artirs f r ci»s 
up into the nght or ktt broad ligament but 
his instrument will naturalh c tme into inti 
mate contact with the ureter >r utinne orters 
(Fig q) and if he happen to pieri-c ihc'omc 
what bnttlc pcntoncum c nenng the indur 
ated am hia f rcciN will emerge ml the 
pclns Pastpucrperal broa i ligament in 
lections can lx han lied from alwst snth the 
utmost case and with the mimmum n k of 
entering the abd minal ca\u^ 

A gndirm inciai m i male almsi and 
jMirallcl to I oujiart ligament similar to 
thatemploscd f ra impk api>cn1ixopcrati m 
(Fig lo) As »oon a the pent ineum i reaeh 
ed it IS genth pushed tiward the median 
line The two index nngers then gra lualls 
spread the fold ot the Itrxid ligament ju t 
as in hunting for the scbi al end of the ureter 
•Vs soon as the area cf imluration is reathcel 
the operator stops It i u uaJis hnnl ami 
crdemntoiis \ little ssaters flui 1 or pus 
escapes. A drain is intr xlucetl and the opera 
tion 15 completed If both broad ligaments 
arc thickened a blmilar procedure Is cmplo\cd 
on both sides Indurated areas which base 
persisted for weeks and months will rapidly 
clear up The operation takes onh a few 
minutes and is cntircK cxtrapcritonefll 


SUiaiAttY 

In the alhtted time I ht\T attempted to 
sketch bncflv the salient pomts in the turpcil 
treatment of ixUic infe^ons. To some of 
\ou the entire subject is an okJ old itory to 
others a few feet ma\ have been new The 
pomL that I particularh wish to leave with 
X lU are 

I When an apjxndix abscess is opened the 
appcmiix can practicnIK fllwaji be removed 
at the •>ame time prunded the abscess Is 
well wailed olT with gauze before on attempt 
I made I rpen it 

In remoxing a large pus tube that Is 
tirmU adherent to the peine floor it ts better 
lo Ixgm b\ excising a wedge of the otenne 
cornu and gn lunlU freeing the mcsovdpmx. 
The tube can then lx lifted up as a straight 
hhI and carefulK walled-olT on all sides before 
It IS hcllcxl olT from the peine floor Soiling 
I rcsluceil to ^ minimum 

t Itixic dram* that emerge from the 
\aginn h lulil if jtosaablc lx so placed that 
lhc\ do not c >mt in contact with the small 
ImiwiI 

4 \ agmal ilrams kud m the pdxis danng 
an aWommal pcrallun should not be re- 
mixes! a a rule Ixfore the fourth or fifth 
dax on act unt of the danger of pulling down 
an adhcnnl 1 wip c f small bowel 

5 The xTiginal drainage of a pelxdc ab- 
v.ca. max rclicxc the patient onix tempontrihr 
1 he dcxcl ipmcnt of other incipient abscesses 
max rxrquirc stxcral more x-nginal opnahoos 
Ixfore the inflammation subsides and cxtq 
then a ulisequcnt alxlominal operation nu} 
lx nce'es'jirx 

6 Nu case of pchde abscess should be 
imgalcd There Is danger of rupture of the 
abscess wall and of the escape of mfccboci 
fluid into the abdomen whlca will set up t 
general pcntonilis. 

7 Poslpuerjxral pclxac infe“ctions are 
found as a rule in one or both broad GfP 
ments Those m the broad ligament ^ 
most satlsfactoril) opened extrapentonran) 
through a gridiron mcision just abo\-c Poa 

part Si hgoment Such accumulations sh«ud 

rarelx if cx-er be opened through the XTigmoJ 
vault 
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THE TREATMENT OF CTSTOCELE AXD UTERINE PROLAPSE^ 

B\ TIIOM\S J \\ \TKI\S M D F Chtcioo 


T he few minutes I am pmileged to use 
will be de\otcd to discussion of some 
of the more important features of the 
treatment of c} stocelc and uterine 
prolapse 

If we recognize and keep foremost in our 
thoughts the fact that prolapse of the uterus 
and cjstocele of the unnari bladder arc 
esscntialK hermas the opcratiie treatment 
becomes immensel} simplified Attention 
will be centered chicflv in a consideration of 
the cure of these hernias b\ operations 
i\hich change the relatii'e positions of the 
bladder and uterus — the so-called transposi 
tion or interposition operations. The details 
of this technique mil be demonstrated b\ 
dramngs 

The transposition operation is usuaU> 
limited to the treatment of patients near or 
subsequent to the menopause It is useful 
in exceptional cases during the reproducti\‘e 
period a hen the prolapse is extensive and 
when pregnanev is impossible or inadvisable 
This will usual!) necessitate eiosion of a 
portion of each fallopian tube to render the 
patient sterile 

Dunng the reproductive period satisfac 
tors results can usuallv be obtained as the 
hermas then are not generall) extensive b) 
the advancement operation of Goffc or bv 
vaginal fixation of the round bgaments 
The transposition operation is the ideal 
procedure for the cure of c)*stocele after the 
menopause. The hcmial opening through 
which the bladder prolapses is thus endrel) 
closed b\ mtcrposition of the bodj of the 
uterus It makes when properl) performed 
recurrence of the cvstocelc impossible Abso- 
lute cure of utenne prolap»c however is less 
certain as it is usuallv impracticable to close 
entire!) the hemml opemng through which the 
uterus prolapses 

The modified fransposifioit operation The 
tran'po^ition operation should be modified in 
ca*« with a \er\ large uterus or greatl) 
elongated broad ligaments In these cases 


part of the uterus 13 erased m some instances 
onlv enough of the postenor wall of the uterus 
IS left to give a firm support to the bladder 
In case of suppuration this remains intact 
and insures a satisfactorv final result Ex 
cessivclv elongated broad ligaments can be 
repaired b) detaching portions of them from 
the ccrvTx and bv suture of the cut ends to- 
gether m front of the cervix 

RESULTS 

Extensive reports of results of the inter 
position operation m this countr) and abroad 
have been ver) favorable There has been a 
small pcrcent^e of slight Tccurrcnce of pro- 
lapse of the cervix or of the fundus of the 
uterus Wth increased expcnence m selec 
Uon of ase^ and modification of technique 
this, should seldom occur A secondar) 
operation when necessar) is usuallv srniple 
and effective. 

The Uadder \ esical s)Tnptoms frequentl) 
exist before and often continue for a time 
after these operations Temporal) bladder 
disturbances result from the recumbent posi 
tion of the patient dunng convalescence, also 
from traumatism of the o\ crstretchcd bladder 
wall 

M) assoaate. Dr Curtis is studving the 
postoperative condition of the bladder both 
bactenologicall) and othenme and has found 
that incomplete cmplving of the bladder is a 
common cause of socalled postopcrativ e 

CVStltlS 

Considerable distention of the bladder can 
occur without flatness or other suprapubic 
evidence of distention In a recent case 
thirtv ounces were drawn bv catheter imme 
diatcl) after urination in the absence of onv 
phv steal evidence of distention 

\\c believe that retention of urmc is more 
harmful than catheter contamination 

DESCRIPTION OF ILLUSTRATIONS 

In Flmre i tht cervix U tbown pulled downward 
and held bj a \T)UeHum forcep* A free tranaverae 


Rnd bffm lb* CtmleU CcDfr*** Svryno* of North Vncrlra, PUltdtlplib, Ortofaer i yt g 6. 
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FI*- i- 

i5eipo»«d and blunt dissection iKtwecn tbo bladder 
and cervix Is here iUnstrated 

The bladder Is further dissected os freely as nece*- 
sary from the vagina and cervix bv the aid of gauxe 
(Fig 4) It Is now advisable to ligate ail bleeding 
points as they are not easily expiosed after the bodv 
of the uterus is delivered The control of all bleed 
ing lessens vcr> much the danger of febrile disturb- 
ance after the operation 

It Is often advisable to excise the anterior lip of 
the cervix in order to lengthen the ontenor va^nal 
wall and force the cervix upward and backnwd 
The cervix should be amputated when much hyper 
tiwhied and clonmted. 

In Figure 5 the bladder wall has been elevated by 
a ribbon retractor the peritoneum between the 
bladder and uterus exposed and inased The 
opening is stretched sufficiently to permit easy 
deliveiy of the bod\ of the uterus. 

Figure 6 shows a bullet forceps under the guidance 
of the finger or b> exposure with a retractor grasp- 
ing the anterior wall of the uterus. 

The antenor wall of the uterus is successively 
grasped higher and higher (Fig 7) until the fundus 
IS reached when the uterus is rtadiJ> dchvrred into 
the vaginal canal. 



Fig 14 

Figure 8 shows the transposition of the bladder 
and uterus The uterus is sutured to the vaginal 
mucosa and fascia underneath the bladder The 
peritoneum b not sutured^ as the peritoneal surfaces 
approximate without suture. In some cases it is 
advisable to suture part of the wound over the 
urethra before the suture is earned through the 
ulenne wall After the first uterine suture b pbced 
and before It li tied the bod> of the uterus b pushed 
into the abdominal cavity to guard against strongu 
lation of the uterus 

In Figure 9 the redundant vaginal tissue has been 
cidscd Each suture should include the fosaa 
under the mucosa and piass through the uterus or 
cervix, and should be so pbced when tied that the 
bodv of the urethra will be drawn upward in the line 
of the cervix to Its normal location and fixed, and 
thus reatore urinary controL 

In Figure 10 the suture of the anterior va^nal 
wall Is neatly completed. A deep suture to either 
side of the cervix will Include the vaginal branches 
of the uteeme vesseb and control any bleeding that 
may be present Jlost of the wound is closed with 
a longitudinal suture so as to lengthen the anterior 
\'agiiial wall. 

Hgure II The illustration shows the rtbtivc 
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pc*Jt n o^ the ritan « th Ibc completwl \«i o 
ut nnc 1 •ciipo»Jlicm pc at n 

F pjrc 1 ho iwon of portion I falJopljD 
tube 

Fijfuir I < lUuslr ic* the ex i n of t porii n ot 
the bod\ o<^ the uleru^ TTiU I I isable when th 
utenj u er\ Urjc ani e^pe^l*]lJ whh a 1 nic 
utcTTji coinplefeh proLipiCiI Thu u done b> n 
men the aniefi r wall of the utcrux n the medj 
line through it ntire le pth u t u del Tred i t 

the \agltial j al \ much f the uienne w II » 
then ctc{sc<l ai v^ertu dolralJ 

U1 ot the mu osj / th utcru m > bt ex Ised a» 

ih WQ □ Fig 14 1 \ n cri tul T i*cx espei jll> 

it the ervi\ t amput ted ail f th mu owi u ex 

cm-d to that t cw f the n. x eed ot be f it«1 

1 thj in t re Iv e ough 0/ the posten r II f 
th en \ niutr Iftfra tloo to the I L i h r 


\\Ti thli la doQc the round IlgaiDent ind the 
bdjea of the broad hgameot can be Irtclodnl U the 
ut m ao oa maiefially t ihorten them 
U th this operatl a the wounded aurfacca of tie 
utcru khouid be thoroughly aatonted with half 
trength tincture of iod □ aa th ombi fonn Id tie 
utenne I u*cb a i cuntinunatlon with tla ngbal 
Ki t rla la verj li 1 1 t result It h alao adriabk 
t Uke some nicrruptcd futu n In froot oi the 
cen, \ 

In the xerv xt nw case* f complete prohipee 
In old women where there no objeetJoQ to oh- 
llter il n flh vagimd anaJ the entire nn)cc« cf 
the at rxia wl xjglna raaj be excised and tie 
heriual opening through which the uterm pro- 
Iru le«l omp] losed 

Th oper t on rapi te<l b> thorough repai c< 
tin fnwl n r aginal wall 


HiM()L\TIC \ Oh SL\F\TFE\ CASES 

B It Z ( ims M n K n ilr. -wm 


F R()\fjune io 1911 t StptemUr it 
1Q16 sexcnietn pattenta «ith hamo 
Ijln. jaundice were under ob^rxati on 
The distJse 1 of aimpuratixtl) rore 
occun-Lnee and maj Lk. eauif) rm uten Air 
other condition 1 welt eof the putant \ ere 
splenectumiied Uxx: were mednaJ Ten 
were men and scxm varc xromen and their 
occupations were txcecdinglv \ancd The 
youngest patients were 9 13 anti 19 xeun. 
of age rcsistTUycly and the jldcsi 49 years 
Between the ages of 30 and 30 there were 
eight patients and Isetwecn an<l 40 there 
were bye the largest numlscr prewtnling them 
seixia between the ages 0/ 30 and 40 }'eorw 
Leukemia ptminou anamui and hamio- 
nhiha were notitcahl) aliscnt m the fomilj 
mstorfes and the patients had no kn wiedge 
of rclatixTs with splenomegaly 

Jaundice Seyen ol the sex-entcco paUcnlx 
had been jaundiced from infancy Four 
others had been jaundiced since childhood 
and four had an onset between the ages of 18 
and 32 years It is quite probable that in nt 
least ten of the entire senes the disease 
should be davaihcd ns congenital in tvpe 
There is also cxidcnce that in some of the 


Itaw 

|uti(.nt> xxho had had an onset between the 
agc^ol i8antl 23 \eai> the condition should be 
regaixlexl »>. congenital In chnical character 
1 tu jn<lx,xtniy the ajTnptnms corns»pood 
ed to the congenital type Moreoeer an in- 
crcjNod fragility of the erxlhrocytes in cloK 
rc) 4 tixi> of pjtient of th^ age was demon 
trjioil in two m tances Th^ cases were 
Iclimtch familial six others gayxi xery sag 
gr^lK^ hi torics of familial jaundice One 
jtatient had a hLtory of the onset of jaundice 
nt the age of ^3 and another as late as 46 
year of age These were sex’ere cases of 
the acquircxl ty7>c The jaundice in all the 
casa. of thi scncb was artoiurfc and seems 
ne\cr to ha\-c comjdctely dl'iappcared It 
xras remittent mthcr than intcnnittcnt A 
tinge of yellow was said to remain after 
cn>efc anti to be present at all times Sex'cnil 
of our (Ktticnts ha\T stated that their yaundke 
yeas increased by excitement and nervous 
ness In all the twelve opcmtlye 
jaundice wax marketl In one patient with 
complications a trace of bile was at times 
present in the unne Undoobtedly 
mild cases occur in which the jaundice mav be 
easily overlooked The jaundice may also 
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be of ^ cr} mild grade carlj in the historj of a 
given case Pruntus intis noted m onl) one 
patient m spite of the frequent complication of 
cholehthiasis, 

Splenomegah In tweKe of the se\enteen 
patients the spleen had been palpated pre 
vious to our examination In one patient 
it had been easilj palpable since infano and 
in another since the age of 7 jears Others 
had been recognised as long as ten and bfteen 
jiiars prevaous to the exammation All were 
easily palpable at the time of examination 
Mild cases of hjemolytic jaundice occur 
iNithout an apprcaable enlargement of the 
spleen I ha\e observed two patients with 
histones very suggestix e of a mild grade of the 
disease and spleens merely palpable in 
whom there was an mcreased fragilit> of the 
crjthrocjies in the peripheral arculation 
On the other hand the spleen in definite 
cases may be verj large though it is never 
enormous os the spleen of leukamiia or splenic 
antcmia In our twelve operative cases it 
varied from 300 grams to 1780 grams giving 
an average of 1070 grams live or six times the 
normal size In all of the non-operative cases 
the spleen was appreciabi) enlarged 
E^argcment 0/ the liter Two of the fiv'c 
non-operative cases presented evidence of 
enlargement of the liver In one of these it 
was marked Eight of the twelve operative 
cases showed enlargement of the liver at 
operation and m two of these a surgical diag 
nosis of arrhoais of the liver was made 
The arrhoses were of the granular rather than 
the lobulated type and of slight degree The 
Uv ers were not contracted One patient only 
— an operative case — showed evidence of 
abdominal fluid the amount of fluid was small 
The bver was much congested but a positive 
diagnosis of arrhosis could not be made 
Two patients with a severe acquired tj’pe of 
the disease presented upon exploration verj 
large livers Two patients with a congenital 
t>’pe of the disease and verj large spleens 
1350 grams and 1780 grams rcspectivclj bad 
livers which were apparentlj normal 
Criitz Sixteen of the sev’enteen patients 
gave a histon of attacks some verv mild m 
character of abdominal distress nausea 
fever vomiting and headache and when 


IS3 

gall stones were present of seizures of severe 
pain Usuallv these crises were mild dunng 
childhood and more severe in later life In 
cases of short duration the> were milder thxin 
in cases of long duration The patient who 
gaveahistorv of no crises did howev'er com 
plain of attacks of extreme weakness The 
most important evidence that can be obtained 
from the historj in arriving at a difTcrential 
diagnosis of haunolyticjaundiceis recurrences 
of deepening jaundice with crises 

The blood picture In these patients a 
historj of sev'erc recurrent ontonia was not 
obtained In two instances onlv was the 
aiucmia severe In a majontv of the cases 
It was of moderate degree and chronic type 
The hicmoglobin in the twelve cases v'aned 
from 24 per cent to 86 per cent and averaged 
59 per cent In the entire group of seventeen 
cases the lowest erythrocyte count was 
I 340 ecc In two patients the counts were 
between one and two millions m one between 
two and three millions and in seven between 
threeand fourmillions The color mdex was 
os a rule high In two instances it was more 
than 10 m fiv c it was o 9+ and m nine it 
was o8-f TTie uniformlv high color index 
is quite definitclj indicative of the mvclo- 
toxic factor in the disease Normoblasts 
were present in three patients and megalo- 
blasts In one Nine patients showed sbght 
or moderate deformity and degeneration of 
the erj'throc) tes Leucocyte counts re 
vealed an absence of leucopania and a ten 
dcncy to sbght Icucocv'tosis The leucocyte 
count jU8t pnor to operation vaned from 
6»4 oo to 19400 and averaged 10950 Dif 
ferential counts were not distmctlj abnormal 
there was an absence of Ijinphocvtosis 
After splcnectomj there was as a rule a 
very prompt increase in the hxemoglobm 
estimation and the red-cell count Post 
operative leucocv'tosis was noted but it was 
not a constant findmg In a majontj of 
the cases after splenectom> there was an 
mcrease m the relative percentage of small 
l>’mphoc>'tes and a decrease In poljinorpho- 
nuclears The reverse has been noted m our 
cases of pemiaous nnaimia after splenectomv 
that 15 the blood has shown an mcrcav; of 
polymorphonuclear# 
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TABLE L — BLOOD (TjLhrTS IN TWELVE CASES OF ILEIIOL^TIC JVXJNDICE SPLENECTOITT 



BUKIU ( irVl IN FI\E<\SC OJ IfXU >L\ m IVlN*DtCT NnN-OPERATI\T 



Non — m knrvi caum tl JO* cHS 

*VmW ctlL arcfi Iwia ca^Mf m ktocyt*. 


The condition of the Wood was rqwrtcd patlentk fans Jt been possible to obtain com 
as Domml in mne of ten lj\mg patienu from plete blood count*. In the tenth patient the 
ttvo months to tixo and one-hnlf vears after htemoglobln reached 8o per cent ond the eo 
operation HowNTr m only a few of these throevte* 3 770,000 fourteen month* after 
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TABLE IL — FRAGI1IT\ TESTS IN HiElIOL\TIC 
JAUNDICE 

Nott-Opttitir* mad Pt*-Opentlr« Cun 



operatioo, but a relapse occurred two jeors 
after operation at which time the hiemo* 
globm was 36 per cent and the erythrocytes 
aiaoooo Improvement foUon'ed this re 
lapse and the blood is much improved 
two and one-half years after operation (sec 
Tabic I) 

The Ribterre or fragilils lest The fragOil) 
of the red cells In the peripheral arculation 
to hvpotomc salt solution was tested before 
splenectom} in all but three patients and m 
two ol thesjc three the clinical charactensucs 
were so clear that there can be practicdlj no 
doubt of the existence of hamolytic jaundice 
The third patient showed an mcreased fragil 
ity when first tested twenty months after 
operation In the fifteen patients tested 
hiemoh*sis was complete at from 04 per cent 
to o 48 per cent sodium chlond with the con 
trols usually at from 033 to 036 per cent 
Results in the mdiiidual cases will be seen 
m Table II 

There was no deaded or constant decrease 
of fragility m the cases after splenectomy 
Eight patients were tested at penods varying 
from hfteen days to one year and nine 
months followmg operation Only two of 
these showed a normal resistance m one it 
was merely temporary In none was there an 
mcrease of resistance. Tabic m shows rep- 
resentative readings 

The hndmg of on Increased fragihty of the 
red cells m members of the patient s family 
Is slgnihcant In one Instance the patient s 
brother who also had had very mild attacks 
of jaundice showed a definite mcrease of 


TABLE III — f RAOrUTY TESTS IN ILEIIOLYTIC 
JAUNDICE AETER SPLENECTOin. 



fragility In another instance the patient s 
mother who neycr had had symptoms which 
were in the least suggestive of hfcraolytic 
jaundice showed complete hicmolysis m o 4 
per cent sodium chlond The age of both 
of these patients at the onset of symptoms 
was 18 years suggesting that there is prob- 
ably a congemtal factor in some of the pa 
tients who have not had syTnptoms dunng 
childhood Therefore testing members of 
families though there is no familial history 
of jaundice becomes of the utmost importance 

Untie Urobilin and urobilinogen were 
both present in the five cases m which the 
unne was tested for these substances Bile 
was absent in all cases save one m spite of 
the frequency of cholelithiasis as a comphea 
tion ITie diagnosis of hiemolytic jaundice 
may be at times confused by the presence of 
bile m the unne when an obstructive jaundice 
has been superimposed upon an acholuric 
jaundice 

H<rmorrhafie Hieinatcmesis and melena 
occurred m one Instance Epistoiis occurred 
In four of the seventeen patients but was 
never severe. The coagulation time (Bogg s 
coagulomcter) was not mcreased In these 
patients with haemorrhage. 

Wassertnann tests The Wassermann tests 
were negative m eley^n of thirteen patients 
tested One patient (Case 15) was said to 
hayx had positiy’c Wassermann tests twelve 
months and fiyc months pre\dous to exam 
ination and a Wassermann test was positive 
at the time of exammation There was also 
a history of probable infection This case 
was non-opcratI\e One brother of the 
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had a historj 5 uggcsti\T of hiwnolj'tic 
jaujidice In another patient fCase 6) tivo 
\\ai5cnnarm tests were posItj\e before op- 
eration and one wtis ncpiUvc after operation 
■\ \Tr\ careful search of the hutor\ and hnd 
ingB faded to re\‘eal an\ cMdcncc of infection 
There was no endence of sjphihi in the spleen 
remo\‘ed at operation It is concei\able that 
s\’phili 5 miKht produce n ondilton simulating 
harmohlic jaundice though 1 ha^•c been un 
able to bnd record of cases fn which the 
characteristics were identical Case 15 how 
c\-cr maj be an (cample of this occurrence 
Blood preuure noticcablj k>« LIuod 
pressure was present m ail of the ca-ws cc 
cept one the b\ lobe frequenth reading be 
low us The dioitilic blx>d pre» ures were 
conststentJv low n\craging 7J In iciecn 
cases Thi^ hjTXJtenjton occurred irrespcc 
tUT of the degree or ob:»ence ifnruemu 
Loss oj wgkt In general \er\ little Joss 
of weight H-as noted One patient with a 
sccere form of the aojuiml ttTic of the di>- 
eflsg howe\er had lost 48 pounds 

Goll-Ucdder duoosf TTiree of the tweKe 
splencctomiicd patients in thb '^nes had 
been operated cn forracrU for gall bladder 
disease probabl> with the expectation of 
curing the condition The incidence of 
gall stones in the be\Trc t>'pc*. of hotnoljii 
jaundice is high hawever be\en of our 
tweliT operatfie cases (/;$ per cent) sbtwred 
gall stones for which a later operation was 
usuallj done RemoxtU of the gall fclcnirs 
m a case of hamolytic jaundice does not cure 
the condition but on the other hand a 
patient alter tjilcncctcraiy ma\ impro^-e 
rcmarLabh although retaining hu. gnJl tones 
The formation of gaJl stones » doubtlcs an 
important incident in the ciurae of hicmoh'tlc 
faundicc The attacks of acholuric engis 
become more scc’ere o\'ct a period of years 
and pain is added to the earl> svTidrorac of 
deepening jaundice abdominal distre:»s fesTr 
mahdsc and headache until the pain becomes 
the prominent symiptom and the attacks are 
quite typical of cholelithiasis 

Tbc TolHes for kamofMtH-dermd pigments 
in the duodenal contents [Schneider lest) The 
\-aluc5 for Drobihn and urobfl/nogeo m the 
duodenal contents is doubtless an fudex of the 


blood destruction present at a glcm ume 
There is probably a marked taruuoo n 
thcic \Tilucs occordmg to flacttuUiom In the 
course of the di>easc They are, however 
quite constantly high Twelve duodeml 
tests were done on six of these patknU The 
oxerage In patient before splenectomy wu 
J050 unib. for urublbn and 1100 units for 
urobiUnogen It fc> probable that in t laijer 
'>cncs the \aluc^ would average higher for 
there Is dinical c\idence of acti^•e hiood de 
tructlon In two patients with very high 
vnhies the bkxxl picture simulated that of 
pemoou* animia a greater degree of blood 
destruitfon e^^(lcntly exhausting the bone 
marroH The same four patirtts. tested 
after operation at periods varying from 
thirteen days to four months, showed an iv 
eroge of 800 units for urobilin and 635 units 
for urobilinogen It will be noted that there 
(s 0 \rr\ lowidcrable decrease in the values 
after 'plt^ttectumy and that the decrease of 
urobilin Is pro/iortionfllely more marted ihaa 
that of urubilinogcn Tbe decrease is not ts 
nuiketl in the carh period following splcoec 
lomy for Ittmoly tic jaundice as it is following 
splenectomy for ptmictous anemia. The 
fall in urobiJmogen is less marked than in 
those ca^ev of pernicious arucmia in which 
there is no dehniie eyidence of change In the 
liyer \cry Kxm after splenectomv for per 
mcioiu anemia umbiJioogen falls to zero m 
78 per tent of the cav?s The \-aIues in 00c 
scs ere case of the acquired type of hemolytic 
jaundice with a blood picture of pcroicioas 
aoamia, obtained only dunog a relapse one 
year and eight months after splecectoray 
were high showing a total of 4 oco units. 
These ymlucs were not included ki the pre 
ceding overage*. This patient had a large 
liver with probable bdiary cirrhosis (see 
Table I\ ) 

Transfusion Ircoperatne tranafusioos 
were not nercssojy in any of the cases of this 
fccnc* One patient who returned one year 
and Hght months after spitnectoin\ In a re- 
lapse of anamia improved after two trms- 
fuidon*. 

Postoperatm course The Immediate Im 
provement following splenectomy for hremo- 
ly'tic jaandlce is very striking The jaundice 
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TABLE TV — HiEMOLYTrC JAlJKDrCE 
Tb«\ l•e*(Qc^«Tacv^cUa-I>eI^T«dT)tWxlslatfa« 
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frequentl} becomes noticeably impro\'ed with 
in twenU four hours and may entirely dis- 
appear during the first few daj’s The con 
diUon of the blood likewise rapidly iinpro\'e3 
Our first patient was operated on Jul> 30 
1911 fi\e and one half ^-cars ago and has 
b^ m excellent condition eN-er since that 
time She had been constantly jaundiced 
from infanc) to the time of splenectomy and 
has ne>‘er been jaundiced since During the 
five vears precedmg splenectom> ahe hod had 
recurring attacks of anicrala but has not been 
gntemic since splenectomy There was one 
operati\T death a mortality of 8-F% per cent 
Reports from all save twx) of the other pa 
tients ha^'e been uniformly good One boy 
of 9 \ears who had an extremely large spleen 
and an enlarged hver together with a very 
severe grade of antemia has been m robust 
health since splenectomy The condition of 
his blood irapro\'ed with extreme rapidity 
after operation without any form of medical 
treatment other than hygiemc care Fifteen 
months after splenectomy the patient wns 
m excellent health The disease in the two 
patients who have not done so well was of the 
acquired One of them died four months 

after splenectomy The other rapidly be 
came \eo much nuproiTd and was in ex 
cellent health for one \car and a half She 
then had a relapse of both the anffimia and 
jaundice but lrapro\cd satisfactorily after 
two transfusions and la now in good health 
again The remaining eightpatientshav'ebeen 
well for twenty three months or less (Table \0 


DISCDSSIOV 

Hemolytic jaundice may be regarded os 
the diagnostic keystone of the diseases asso- 
ciated with splenomegaly and anffimis In 
clinical significance it occupies the center of a 
group of diseases with cirrhoses of the li\er 
syphilis of the hver with splenomegah and 
obetnictixt forms of chronic jaundice on the 
one hand and pemiaous onrcmia splemc 
animia leuLcmia and splemc Hodgkin s 
disease on the other An appreaation of the 
charactenstics of hemolytic jaundice giv'es 
a new insight into the diagnosis of these in 
tercsting diseases The differentiation be 
tween chronic jaundice due to obstruction of 
lar^r ducts and haanolytic jaundice (which 
m part mav be due to obstruction of smaller 
ducts) depends largely on a recognition of the 
type of jaundice present The jaundice of 
uncomplicated hemolytic jaundice is an 
intensified hrcmolytic icterus an exag 
gerated form of the icteroid tinge so constant 
Iv Been in pernicious antemia It is an acho- 
lunc jaundice there is no bile in the unne 
It IS not associated with pruritus It is of a 
chrome nature and may be comparatively 
deep or of mild grade It is usually remittent 
in t\’pc and ne\*er entireh disappears In 
obstructlix jaundice there is diolic urine 
and frequently achohe stool m hiemolylic 
jaundice acholic urine and chobc stool 
The second more important distmction be- 
tween obstructive jaundice and hannolylic 
jaundice hes In the difference m the resistance 
of the erythrocytes in the peripheral circub 
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tion to hj'potonic salt <iolutjon In obstruc 
ti\-e jaundice the resistance of the red cells is 
quite constant!} increased — sometimes %'er} 
markedly increased — while m hrcmoUTjc 
jaundice it is decreased that is the cells are 
more fragile This has been found to be a 
congenital condition and members of the 
family should be tested for fragile corpuscles 
in order to ascertain exact data concerning 
the congemtal factor in a larger percentage 
of the cases A.n increase of fragiUU in other 
members of the family may pro\c to be cor 
roborntii'c eiidcnce to a diagnosis 

Certain types of airhosis of the Iiier with 
jaundice may prove to be impossible of a 
cimical classihcation While the spleen is 
usually smaller m airhosis of the liver than 
in hicmolyiic jaundice and the resistance of 
the red cells is inaeased both of these entena 
may be vitiated that is the spleen may be 
quite large and the presence of totic sub- 
stances and bile pigments may alTect the re 
sistnncc of the red cells I have seen so 
confused a condition m the same patient as 
arrhosis of the Iner marked splenomegaly 
cbolebthiasis and a pemiuous ansemla tvpe 
of blood picture when only a definitely m 
creased iragihty of the rc^ cells indicated 
the way to a diagnosis of hmnoly'tic jaundice 
as the probable pnmary condition A more 
boflling confusion may exist when hranolytic 
jaundice has progressed through its attacks 
of acholunc cnscs to typical attacks of 
cholebthiasis with a secondary obstructive 
iaundice sujierimposed upon the ongmal 
hicmolytic jaundice In this event, the 
Ribicirc test for an increased fragility of the 
crylhrocytes if positive becomes of especial 
importance Inaeased fragihty a histon of 
former recurrent attacks of jaundice and 
cnscs together with a predommatmg spleno* 
megaly and a more or less severe onrcmia 
will usuqIU upon careful analy’sis serve to 
indicate the proper diagnosis 

Syphilis of the spleen mav simulate the 
chnical picture of any of the other forms of 
the splenomegahc svndrome An enormous 
spleen deep chronic jaundice recurrent jaun 
dice arrhosis of the hver and probably even 
the pemiaous anrcmia t\pe of blood picture 
have each been observed as associate with 
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and probabi) a result of bjphiJi I do not 
know of an fnitance howe%tr in which the 
eiact i)Tidrome of hrcmolMii. jaundice com 
plete in all Its dctaiL hob been reproduced 
bj BjphJlu 

The importance of obtaining a htslor) of 
recurrent attacks of jaundice 1 exemptUied 
in the nmtake not uncommonl\ made of 
confusing hn.mol>tit jaundice with bbnple 
splenic anicmia The hi lorj ol c\er> pa 
tient »Tth bUipecteti plemc anicmla bould 
be rc\'iewed carcfull) for fjrmcT attacLb of 
jaundice and crises ol the athcluric l>pe 
In this wa\ onl\ will jiatientb with htlle or 
no jaundice at the time of examinalJon lie 
differentiated H*moij'tic jaundice is al 
wasi to be consKlcretl before i diagnosis of 
splenic oniemia is made 

Pernicious anamua irm\ 'Omulatc hmnoljtic 
jaundice. Given a NiDUng patient with a 
large spleen and cudcnce of wrv aciur 
hiTnol}sis r&uJting in a raodemte degree of 
icterus, luetnoljlic jaunilce u-ould at once 
be suspected The pernicioub-amerma t>7>e 
of blood picture with high color iniei occa 
slonall) occurs in h.'emnljtic jaundice when 
mjtlototic features hn\c developed an»l this 
finding further confuses the picture It 
would appear that the chief reliance in thcM 
r^s/^ must be placed ujwn the ab-<ncc of a 
tjpical histors of pcmicdouj aruemta ond 
the tmdmg of fragile red cells for m pemiaou 
arurxma there u not the increobetl Irogibtx 
which 18 found m hamolvtic jaundice In 
many cases of pcmicioub ano'mia in which 
the Rlbiarc test has been done the rcsi taocc 
of the cry throcites to hcyxitmic bolt solution 
has been constant!) normal or increased 

Splenic Hodgkin s disease usiiall) remains 
undiagnosed until surgical exploration or 
autope) The spleen is nodular and this 
charactensPc may be pcMsible of recognition 
ufwn physical examination \ histoiy of 
the former enlargement of the ])TUpb nodes 
may be obtained while the l)'mph gUnds ma) 
be smnll and the spleen large nt the time of 
examination In ever) case of splenomegaly 
the conditldn of the l)Tnphntic sj-stera de- 
mands obseryntlon, and If necessary a gland 
should be ercbed for pathologic diagnosii 
I have recently seen two patient \ith Hodg 


kin s disease b ho presented very large tpieoa 
ond small l>mphatic glands in one of the* 
a diagncBts was made upon the mlciwcopk 
examination of an excised gland 

Lcukicmia may be seen during a pedod 
when the spleen ts only moderately enlarged, 
the anaunia la •cvcrc a blood picture nrmi' 
lating the primary type of amcmla rs present, 
and mydocytes arc absent ^^lth any coa- 
Biderablc enlargement of the spleen In leiju! 
mm however the blood picture ts ufuall) 
though not alwa)3 pathognomonic. One 
patient came under mj observntron in wbero 
a characlcnstic blood picture of leukaana 
was net obtained until several years after 
splcnectimy The case had been formed) 
regardc<l as one of splenic anamua. In 1 
more recent case of leukamiia there \ni ioc)e 
resemblance to haTOo])'tic jaundice hot the 
fragility of the ery-throcytes waa not mertosed. 

A very valuabfe general discitsslon concern- 
ing the riiscaKs assisted with iptenomegal} 
onrcmia and jaundice has been published b) 
Krumbhaar The Uterature of fpleflectani 
m the treatment of harmol)lic jaundice wti 
suramarued in 1915 b) Elliott and Kanaytl 
who were able to coUcct forty-eight cases . 
In the earliest case they found the patient 
wa operated on by Sir ‘Spencer \\ clU m i88t 
and reported b\ Dawson twenty seven j'ears 
later as cured The fragility of the cry 
throcyite in this case ivas still Increased A 
patient operated on b\ Bland Sutton m 1895 
woi. BvU ten vean later Since the pubOca 
tion of the report by EUliott and kiiuvel, 
Hcllitroem has recorded two cases, Tcdc 
three and Freidman and KaU one In 
eluding the twelve cases here discussed * 
total of sixty aux ratfs of splenectomy for 
furmolvtic jaundice has been reported The 
surgical indications and technique of iplcnec 
tomy haiT been elaborated b\ JIavo and 
Balfour 

SUlIUAEt 

[ Seventeen cases of hmmolvtlc iaundiw 
arc reyaewed of which four are pronably « 
the acquired tyjw In twelve of them 
splenectomv was performed 

2 An increased fragility of the crvthiu- 
cytes In the peripheral orculatlon was a 
constant finding in all the fifteen patients 
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tested This increased fragUiU was found to 
persist at VTirying pcnods after splenectomy 
m seven of eight patients tested 

3 The \ alues for urobilin and urobilinogen 
m the duodenal contents were high in six 
patients in whom thej were estimated There 
n’as on appreciable fail in these ^'aluc3 follow 
mg splenectom> 

4 In sM-en (58 per cent) of twelve sple 
nectomized patients gall stones were present 
The remo\Til of gaU stones has not cured 
hxrmolvtic jaundice. On the other hand 
patients with hsemohiic jaundice who were 
splenectomued ha\e been cured of their 
jaundice and aruenua though retaining the 
gall stones 

3 Of the twehe patients on whom sple 
nectomj was performed ten are luing nme 
are in excellent health without jaundice or 
anormia There was one operative death 
One patient died four months after operation 
another patient with a severe form of the 
acquired tipe of the disease was m excellent 
health for eighteen months had a relapse after 
two jxars and is agam in fairly good health 
after two and one-half j'cars following two 
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transfusions Tour patients have been m 
excellent health for fourteen months fifteen 
months tvsentv three months and live and 
one half j ears respecUvel> 
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rERFOR-\TIO\S OF GASTRIC AND DUODENAL ULCERS' 
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T H.\T ulcers of the stomach and duodc 
Dum frequenth de8tro> all the conU 
doc^ not seem strange when one 
considen. the thjn walU of these 
Mscera According to the best statistics 
obtainable 20 per cent of the duodenal ulcers 
sooner or later perforate while perforation 
otcura in on]} about 7 per lent 0/ ihcga trie 
ulcers WTis perforations should bo three 
tunes as hVeU to occur in duodenal than m 
gaatne ulcer is not clear It does not seem 
reasonable that it L entircL due to the thin 
ner wall The apparentL greaur tcndenti 
for infiltration and thickening >f the base 1 a 
gastnc ulcer maj give it greater mununitv 
It IS desurd to limit the latitude of thi 
paper to a consideration of so-aJled acute 
perforation These are almost all fatal 
unless an enrl> diagnosis is made and pro|>er 
treatment earned mt before the resulting 
pentonitis u too far adviincei) It b fortu 
nate that most of these perforation:, are in 
the anterior wall of the stomach and ui the 
more accessible portions of the duodenum 
In so acute and senous a condition nhere 
prompt operation is all important it is bud 
practice to load up with a multiplintv of 
diagnostic signs which arc tirae-cunsunung 
burdensome to a suffering patient and not ot 
VCT} much consequence an)'wa} Among 
the diagDostic points Chen onij those of 
capital importance and those that con easllv 
be made use of at the bedside without waste 
of time will be considered 

TTie onset is alwaj> sudden the course rapid 
and unless a timely operation b done there 
IS inevdtablj a fatal ending Uppermost in 
one i mind should be kept the fact that this 
calamJt} roust be met prompt!) with the 
best prov'cd methods and that each hour s 
delay will be penalized bj the loss of a definite 
percentage to the operative chances 

After i«mmg of the sudden onset of pam 
if cortfull) questioned the patient will usual!) 
gi\e a history of previous gastnc symptoms 
and will often describe a feeling of mcreased 


discomfort and \aguc stitchJike pahu m the 
upper abdomen lasting several hours or even 
<la\3 before the storm burst These jvrnp- 
loms flre probablv due to the fact that tie 
ulcer had penetrated to the pentoneoJ coat 
and produced a localized imtatJon or m 
flammatjon of the pentoneura at the site of 
the impending pcHontwn At thb stage, 
when the benevolent omentum drops over 
the imlatcd pxit anil adheres a »o-calW 
thr me perforation occurs and acute perfon 
tion IS prev ented Or if instead of the ojaen- 
tum u wiile awake burgeon should happen 
along learn of the mcTca«e in intensltj of the 
vTnpt >m and nghtJv interpret th^ ad- 
vise an immciliate operation and havr the 
jdvict at'Tpted he could forestall the per 
loration Although uch a contingcncv k 
not to be looktti for every dav it b coo- 
tcivable arwi woul I avert a senous cnlanutj 
The hr t vroptom of perforation l sudden 
acute agonuuig unendurable pain. The 
patient lie>. absolutelv still because every 
movement in(Tea>e> hi* pain. Even one I 
havT qucitJoneii on thb point has said that 
he had never before conceived that such ct 
treme torture Could be He scarccK dares 
breathe f>r even ortlinarv respiration m- 
-rcai.es the pam The tense motionless 
attitude IS in marked contrast to the extreme 
restlessness of one suffering from severe colic 
whether it be renal intestinal or hepatic, for 
these cunditions are marked b\ continual 
change* of position with the hope of getting 
reUef The torture from a perforating gastric 
or duodenal ulcer seems seveml dcgrM 
greater than that from a perforation of the 
gall bladder or the appendix Thb b prob- 
ably accounted for b> the nad gastnc juice 
coming in contact with the pentoneum 
Almost immediatel) after the perforatiM 
the abdominal musdes become inte mey 
rigid The board like ngiditj b #0 
that one might btand on the abdomen and 
make no impression on the tensely con 
trocted mu8d« During the first few hours 
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the ngxht} if it be possible is e\cii greater 
o\er the site of the perforation than o\*er the 
other regions of the bod> though this is com 
paring a superlatiic ivith another super 
latiiT In the beginning pressure o\er the 
seat of the lesion chats more exqmsitcncss of 
tenderness than in other places 
The earl\ pain of perforating gastric ulcer 
IS much the same os that from perforation of 
the duodenum After an hour or ti\o there 
are one or two pomts of distinct difference 
The pain and tenderness foUowmg the per 
foration of an ontenor gastric ulcer is more 
general over the abdomen cspeaallj m the 
central and left abdomen due to the more 
general soilmg of the pentoneum bj the 
pounng out of the gastric contents 

On the controT) the fluid passing through 
a perforation of the duodenum is earned 
along the trough of the transverse colon 
toward the nght around the hepatic flexure 
and down along the outer side of the ascend 
mg colon to the nght iliac fossa And thus 
It IS often found m an hour or two after 
perforation of a duodenal ulcer the greatest 
pomt of tenderness appears to be m the region 
of the appendix. For this reason a pre 
operative diagnosis of ruptured appendix is 
common In two of my own cases this error 
was made. It is an awLward mistake and 
necessitates an additional Inasion or on 
unnecessanlj long masion, when the appcndi 
ceal wound Is extended upward 
Greater care m ebdting the anamnesb and 
a patient effort to learn the exact location of 
the pnmarv pam will often make it possible 
to avoid such an error It is rare t^t per 
foration of the appendix occurs without some 
prehmmarj svmptoms in the nght iliac fossa 
Mter perforation of a gastnc or duodenal 
ulcer onl> a few hours will elapse before the 
svmptoms become those of general pentonltis 
Most of m} cases had reached this stage be- 
fore I had an opportunitv to e.Tamme them 
After the onset of pentonitis the p«an and 
tenderness are so general and the tenderness 
at the seat of perforation so nearlv the same 
as that all over the abdomen that little knowl 
edge of the pnmarv lesion can be gained bv 
examination at this tune If a correct 
diagnosis is made when the patient is not 
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seen until the advent of general pientomtis 
it must depend on the location of the first 
pain Its mtcnsity and the historj of the case 
before the perforation occurred 

If ideal conditions obtam the diagnosis will 
be made and operation done before the onset 
of general pentonitis At this time the diag 
nosis 13 easier and more likely to be accurate 
and the chances of successful operation are 
much better E\ er> hour that elapses after 
the perforation adds to the mortaht> Un 
fortunatcl} raanj of these cases are not 
operated upon until the pentonltis is well ad 
vnneed It would be better to be operated 
up>on bv a sensible surgeon of only limited 
cxpenence within six hours after a perforation 
than bv the best surgeon m the United 
States twenty four hours later 

WTbether it is possible to make a definite 
preoperative diagnosis or not, it is alwav's 
apparent that a senous intra abdominal 
calamity has occurred and the mdications 
cry out loudly for an immediate operation 
WTien this cal! is not heeded the attendant 
takes upon himself a burden of respwnsfbility 
too heavy for any man to carry 

Careful but rapid prepiarations should be 
made preferably in a hospital but m the 
pxiticnt 8 home if the hospital is too far away 
The mcision is mode hi^ up to the nght of 
the median bne or m the median bne if the 
greatest tenderness is there Gastnc or 
duodenal leakage usually leads one at once 
to the seat of the pjerforation where gas and 
duodenal or gastnc contents can be seen to 
be seeping out. 

The p>omt on which there is the greatest 
disagreement is how much or how IittJe shall 
be done Shall the p>erforation be sutured 
m the simplest manner possible and the op- 
eration end there? Shall the picrforation and 
ulcer be so thoroughlv turned in with supjcr 
impxjsed sutures that it produces narrowing 
of the outlet of the stomach? Shall the ulcer 
be excised^ Shall an omental graft be used? 
Shall gastro-enterostomy be done? Shall 
drainage be used in every case and how? 

Hard and fast rules will never applv in 
lesions of this kmd For best results the 
type of operation w^)l have to conform to the 
pathologv found WTien the operation 15 
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done early bclore pentonitls haa de\dcq)ed 
the procedure will ncr\ er be the some os in the 
cases of ad\’anced pciitonilU 

When the c^ratjon is carl\ it can at least 
approiimatclv conform to the method fol 
lowed in an ordmar) ulcer with stenosis such 
as the surgeon fa so frequenth called upon 
to perform In such a case the thorough 
turning in c f the ulcer \rith sutures to the de- 
gree of as neari> as possible obliterating the 
outlet of the stomach is a reasonable prt>- 
cedurc To make as urance doubI\ sure I 
like to o\erlap the ga trohepatic omentum 
and the right border of the great omentum 
ox'cr the line of suture and hold them there 
with one or two stifche-i If the perforatlcn 
13 \-er\ recent and the ulcer can be citnsed 
without too much additional n*k and the 
wound cktted and cowred a before it is still 
better 

Thi latter procedure commend itself not 
onI\ from a natural dexirc to get rid of the 
patholop and render improbable another 
perforation but to mlnimue the chance of 
cancer des’clopuie in the border of an imper 
feetJv healed ulcer In either e\ent the 
next logical step fa to perform a posterior 
gastro^terojtomc the opening in the stom 
ach being made a> near the pidorus as prat 
ticable 

If the perforation fa on the anterior wall ot 
the stomach awaj from the p\loru exa mg 
of the ulcer or turning it m is all that is 
neceasarj Gastro entcrustume in such a 
wDl servT no useful purpose If the 
perforation fa ui the poatenor wall of the 
stomach It can iisuaU> be sutured from be 
hin d either working through a sbt in the 
transc'crse mesocolon or sometimes through 
a slit in the lesser omentum 

bhould the operation be done sen eorU 
and the leakage found to ha\e been iTn 
■ ligh t I can conccicT that It might be proper 
to close the abdominal wound ^tbout dram 
age. Personally I ba\-e ne\Tr done this be 
cause I have feared to do so In the few 
cases opemted ujwn earl) there has alwaj-* 
been enough leakage to make me fear the 
consequences of complete closure of the 
abdameiL In some cases the original wound 
has been closed and onlj drainage of the cul 


de-sac made use of keeping the patient fa tk 
Fowler position 

Ec-en in cases, with a verv }'oung pentooitb 
the method alrcadj deserfb^ can ufely be 
employed The more advanced the perltom 
ta the more i a gastro'enterostoray to be 
feared Inflamcrl and infected peritoneum fa 
\en prone not to heal kmdl) The more 
advanced the peritonitis the Ukdj fa k 
to heal prompU> and pcrfectl) Further 
more when the pentonltis I far adimced tal 
the ntabtc of the patient reduced his 8bnit\ 
t j with tand the more prolonged operation u 
greatJ\ fesoscncd 

It h. m\ connction that m late opentiota 
the /is. we do beMi/cs stoppuig the leak and 
estabh King adequate drainage the better 
Simple puturc if the pcrforatioD In a direc 
Uon to produce the least possible narrowing 
of ihi stomaih outlet and coi'cnng the rite of 
the ijerforaUon with an omenUd graft b 
quitkh done F\*en though a gastro-eoter 
o».ttm\ ha t< be perfurroed later it can be 
d >nt much m>re safel\ after the peritonitis 
I relieieii I am %er\ much in fl^‘or of 
d >mg the uperaiion in two stages rather than 
subjeriing the patient to unneceuarj danger 
b\ iloing the more complete operatJoo when 
be! m urh poor condition to stand IL Man\ 
of ihtNe will not require a subsequent 

gastro enten>.ioni\ if undue narrowing of the 
stomaih outlet i a\n)tded 

The manner ot draining u ol the utmmt 
unportame I our|\ placed and badl\ chosen 
drain* hj\e io>t man\ liNe* If the operatioo 
IS fmrl\ cari\ drainage at the site of per 
/oration i not nlwai"* nccetaaiy ^ huge 
rubber tulie not t k hani but not too easi]\ 
collapsible introduced through a stab wound 
above the pubes and accuratelv placed at the 
bottom of Douglas cul de sac b\ a guiding 
hand m the abdomen nod kept siphoned 
out IS sometimes all the drainage required 
In the majoritj of cases greater safetA 
seems to He in additional drainage in the 
region of the perforation -V split rubber 
tube containing n roll of gaiue or a agaretie 
dram the sue of the tube or dgarette drain 
depending on the amount of the pathology 
seems to be much better than more massr.'C 
drainage Unless the perfomtion b exceed- 
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mglv minute and the leakage practicallj n3 
I should not be satisfied without the tube in 
the cul de sac whether the pnmarv wound is 
drained or not. 

There seems to be more or less difference of 
opmion with reference to the best disposition 
to be made of the migrated gastnc contents 
and the inflammator} products resulting 
from the pcntomtis I can onlj gi\e my own 
method and the reasons for it I never 
imgate the pentoneal cavity under any 
circumstances If the operation is earlj be 
fore pcntomtis has begun or before it has 
become general imgation is bound to carry 
gastnc contents or iiifecti\e matenal to por 
tions of the pentoneal cavity not ■yet mvolved 
It converts a local trouble mto a general one 

\Vhen pcntomtis starts nature immediatcl> 
begins its benign work b> throwing out an 
exudate on the pentoneal surface of fibnn 
and leucocj'tes which with the serum form a 
film of protection which prevents rapid ab- 
sorption of the toxins and micro-organisms 
and safeguards the bod> against an over 
whelming toxarmia or infection Imgation 
no matter how gentlv done washes awa> this 


protcctmg film opemng the avenues of 
absorption I have seen such acute toiarmia 
follow irrigation that a fatal issue resulted m a 
few hours 

I make no great effort to get nd of the pen 
toncol debris Wipmg it away is almost as 
bad os imgation If gross particles show 
themsclvTS they may be gently picked away 
or dipped out with a large spoon or soup ladle 
Sometimes a pool of foul matenal maj be 
Boppied up with a large gauze sponge wet m 
normal salt solution The gauze should 
ne\ cr rub or wipe 

After the operation with drainage of the 
cul-de sac, the Fowler position and the Mur 
ph\ method of usmg salt solution per rectum 
there will be a suffiaent current of serum m the 
direction of the cul-de sac to prettj thorough 
1> dear away the d6bns withm a few hours 
The pentoneum is able to so far disintegrate 
anv gross parlides that the> are easily 
earned along by the currenL It is so gently 
done that no Moicnee is done the pentoneum 
as would have happened by irrigation or 
sponging m too great eagerness to secure an 
ideal pentoneal toilet 
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PERITONEAL ADHESION SI 

H J IRWK CORBETT >I D F \.CS AIiync tr<>u^ MiTxrvrrx 

UtimM7 al UiamtmUA UWjoJ fcM 


P ERITONEAL adhesions are relia. of 
past peritonitis or are a result fol 
lowing mechanicnl or chemlail tmunu 
The) represent a consen'ativx re 
action on tic part of the animaJ economj and 
all are essentmJI) benign in their intent 
‘should the formation ot peritoneal ndhesion> 
be inhibited both abdominal surgerx and 
reco\-cr\ from intrapentoncal infection nrouhl 
be unheard of The peritoneal adhesion has 
a mission to perform and on]> when it* func 
tion Is exaggerated ir j>er\erted docs it lie 
come an undesirable factor 'Hierefore the 
purpose of the research surgeon does not '.eem 
to point to their pre\cnt(on but rather t« 
attain a better under landing of their naiurnl 
histor) ond ti suggest meoai of turning them 
to useful purposes 

The attempt to prcitot the formation of 
adhesions b\ inhibiting iibnn formation with 
the use of atrote phosphorus or peptone 
while it ma> for a time postpone scar UN»ue 
formation, does not seem afiMsable f ir the 
folimving reasons TTie use of atrote partJe 
ularlj makes the control of fuemorrhage 
difficult and accordmg to Sweet Chanej 
and ^\'I[so^ it tends to disseminate infection 
and interferes with repair In ca-sc of »ur 
MS'S! of the animal it does not atwo)g pre 
s'cnt adhesions The modihcation of the 
dtrate method a suggested bv Pope h\ 
using It on gauze packing seems an unsativ 
factory compromise In manj instances 
too much energ) is wasted m attempts to 
cure adhesions b> the knife Therefore this 
paper wfll dlscuis the rouses of adbe>ion3 
the natural course of des-elopment of an ad 
hesion if it is possible to permit of its de 
s'clopment and ImuIK what surgen cun do 
to rcUe\"e the semptoms that come from 
adhesions by controlling th dlrectioo of their 
occurrence 

Before ottemptmg these problems one 
must know the character of adhesions tJn 
der the term adhesion a great varieti of 


pathologi is included In the broaefat 
sense the tenn adhesion includes eiti^'thmg 
from peritoneal agglutination to the true 
ndhesions made up of connective tissue with 
dehnJtei) organlzal blood sraseh. For prac 
Ucnl purposes an adhesion is a definite or 
gnnixtttion of scar tissue between two or more 
>t^uctu^e^ In addition, wc ma\ haNT scar 
tissue in the Msccrol peritoneum without ad 
hcrcncc to an\ other structure This may 
be demonstrated by gauze stripping of tiie 
intcstme with almost the same results o6- 
taincil b) Wegner who studied the dunga 
in the endothelium of the pentoneum after 
trauma with air blast These changes range 
from falls degeneration of ctKlothelium with 
sulr<qucnt dcsquamatls'e change to ultimate 
conneetKe tissue replacement. 

HertzJer ha* shown that limited deslruc 
tIon of endothelium resulted in aggiutlnatioc 
but when the trauma reachetl to the sab- 
cnd>lhelial conncctuT tissue true scar 
Us ue prulifcniLion took place together with 
vOiCuLinaatlon IlertxJcr emphasized the 
important rfile of uthfbilion of penstaWs la 
the tntement that imtation of an intestinal 
wall with the point of a needle after pninar) 
mcrcose of peristalsis is folkiurd b) a les- 
seneil peristalsis FoJIowing the tempornr) 
paralybis the adhesion occurs The first 
step in the formation of the adhcsioa b 
exudation of scrum end change in the endo- 
thdial cells The exudated scrum coagulaUa 
and forms tibrin particularly at the ^ge of 
the process \t the same time that the fibrin 
formation b taking pbee poJvnudear leu 
coo-tes escape into the coagulated mass. 
Within a few hours round cells coDect in the 
librin mazs. At this time the nbera of 
basement membrane begin to loosen bm 
dilTerent fibers become entangled with tbw 
jf the opposing law of peritoneum The 
fibun formation at the beginning appear* W 
remain and serve os a scafloldlng for the *ab- 
sequent process 
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Clinically qs well as experimentally it has 
been our obscrv'ation that there seems to be a 
direct ratio between the amount of fluid m the 
infiammator) exudate and the density of the 
subsequent adhesion Hertiler calls atten 
tion to the greater tendency to adhesions to 
form subsequent to operatrv'c procedure on 
the loTN'cr ileum os contrasted to the jejunum 
This probabl) Is a result of the difference in 
bactenal flora of the upper and lower bowel 
It has been m> obsen.'ation in some 200 In 
testmal anastomoses that any m\’aslon of the 
lower bowel was almost sure to be followed 
by adhesions while the jejunum and duodc 
num could often be entered ^^thout an\ such 
consequence 

The causes of adhesions arc gi\en b\ Mur 
phy os chemical or mechamcal Imtation or 
infectioru For purposes of presentation we 
will first consider the rAlc of aseptic trauma 
From our own work the etiological slgnlfi 
cance of pure uninfected trauma seems to 
dmndle \^’hen taken in connection with 
infection no one can doubt the importance of 
this element All of our experiments em 
phasixe the importance of the traumatic 
factor when taken In conjunction with in 
faction but minimize it p<r se 

To determine the effect of sterile trauma 
a senes of experiments were undertaken 
Stcnlc section of the abdomen was done m a 
senes of dogs. In these nnimaJs the panctal 
pentoneum and the pcntoneal coat of the 
ileum were abraded \TiLh gauze until they 
bled The laparotomy ^^ounds i\‘erc then 
dosed and the ahlMOls gtt mvefi tn rp<^yer for 
\Tir\’ing perltRls uf Uflli” Atthe autopsies 
there were seldom any adhesions either to 
the omentum or ^'l5cera The pentoneum 
usually n-as found gUstenmg and of norraol 
appearance Microscopic section showed nor 
mal msestment with endothelial lay^r The 
\’isceml pentoneum did not present the 
same appearance WTiile there were no od 
hesions between the \’isccra yet the pento- 
neum o\ er the ileum often showed patches 
of scar tissue These results ^rcre somewhat 
analogous to those of Dembousks who 
traumatized by means of a stenle toothbrush. 
Vogel results with cautery n ere accompanied 
with no marked adhesions but were not 


identical m that superficial cauterization did 
produce adhesions while black bums did not 
Sanger s experiments where 6 centimeter 
defects m the pcntoneal wall of dogs had been 
produced naturally resulted in adhesions 
These so often quoted can hardh be used 
os nn Illustration of ordinary mechamcal 
traumatism However other obser\*ers have 
found that c\cn stripping the parietal 
pentoneum did not often cause adhesions if 
the work wtis done aseptlcally Stcnlc gauze 
when left m the wound undoubtedly causes 
adhesions 

The use of catgut has been acquitted of the 
charge of producing adhesions \et it is 
true that hnen sutures produce tvpical 
anatomical adhesions A senes of expen 
ments were done with adhesions produced 
by contmuous Imen suture and these were 
studied to determine something of the life 
history of an adhesion For this purpose 
two opposing pcntoneal surfaces of the ileum 
were sewed together \nth linen The sutures 
reached only to the musculans and were ver\ 
carcfullv placed After such on experiment, 
at the end of two weeks the line of suture 
was densely adherent Histologically the 
adhesions differed from no other adhesions 
As these onimaJs were repeatedly subjected 
to laparotomies it \vtis found that the ad 
hesions stretched out and finally disappeared 
Tins occurrence had Its counterpart m ad 
hesions from other causes but this method 
was used m that it offered a means of accurate 
1\ recording the changes that took place and 
that It permitted measurement m centi 
meters On the other hand, the changes 
m unlimited adhesions or the changes m 
adhesions from infection could not be ac 
curatcly recorded but were a matter of 
memory and judgment Therefore this type 
of adhesion Is used m detailing the natural 
history of these structures As the ad 
hesions stretched out their blood supply be 
came less and less and to this yvas attnbu 
ted their disappearance Clinically we 
know that the \nctim of painful adhesions 
IS onl\ relieyed temporarily by operation 
that the trouble is \‘ery apt to return and that 
he may recover if these adhesions are left 
to their own natural life c\ de These same 
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lUturc lines when disturbed b% attempts to 
jreak them up would be followed b) rn 
Teased production of new adhcslgn How 
:\-cr we sometimes hnd that witure adhcilons 
io not disappear Usuallj in these eases 
he omentum is found plastered to the >iuture 
inc The persistence uf these adhesions 
an be explained on the ground of blood sup- 
)lj as this IS usuaJK dcticient in adhesions 
he omentum readiJi furnishes surrounding 
■iscera with a new blood uppl> Therefore 
septic trauma of normal parietal and 
asccml peritoneum docs nut seem to l>e 
ollowed b} permanent adhesiLfis unlc^ the 
ohesjon is augmented b\ the omentum 
In connection aath stenlc trauma h P 
>uajn has gii-en a \crj important contribu 
ion to the prcNcntion of adhesions Part 
if hii work was clinical observation and part 
if it a senes of experiments earned out at the 
JnuirsitN of Minne^ta In his cTpcnmen 
al wort: the panetal ptntoneum wa mas 
aged bj a toothbrush and the results noteil 
n anlinds where both sides of the pcntoncum 
lad been so treated adhesions were the rule 
ml) on the side where the intercostal nenos 
lad been sectioned Moreo\*ef in Rimcof his 
xperiments that we repeated we found that 
lefects in the panctal peritoneum did not 
osrr with endothelium when tie jntcrocutal 
len'cs had been sectioned Further than 
his in many of our right rcctu imsions 
rherc sescraJ of the nersTs had been cut wc 
ound adhesions that were lunitctl to the 
(enervated area Therefore nersc upplj 
eons an important factor in the production 
if adhesions Infection alone m our »>ene* 
lid not produce as severe atibesions js oc 
mrred m infection plus trauma 
JIuch stress has bcea laid on the importance 
if good surgical technique m a\-oiding ad 
icslons- Wegner and althnrds has e bhown 
he dcleterloas effect of drsnng of the pento- 
icirm hence the sTilue of rapid operating 
[hompbon has shown the effects of dr) gaoxe 
eft in the tissues Moore has warned against 
Irainagc tubes in that the) gi\e access of 
atmneous infection to wounds. Therefore 
Irainage ahcruld be done only when absolutely 
leceasar)’ CrVe and Carrel haw demonstrat 
^ the \nlue of delicate handling and the 


ncccfcsiU of awldmg all unneccisar) gme 
manipulation together with the \ihie of 
perfect hicmostasls Strassman has calkd 
our attention to the effect of hicmatocoi b 
producing adhesions and the futibty of 
pedicle Stumps has been cpltomlied by 
Stimson Their prctllicction to cause id- 
hesKn IS a matter of common observatiolL 
Ml of thi is so familiar that the repetition 
II banal but the handling of the isfectnr 
ogent prr sf is u uall) left to Ibelf and Im 
rcceiiTd but little consideration b\ the ci 
pcmncntal Mirgcon I do not wuh to mui 
mlze the importance of techmquc but to 
empha Ize the importance of intectlon in 
iisci where Ixth infection and trauma arc 
combined 

Operation often have to be done In the 
prir>encc of mfcctk n alreatl) m the peritoneal 
tj ues >r in/ecteri he Jlow idsccra have to be 
Inxadetl The den il\ of adhesion# with any 
tandar I ojicrati n carcfulh performed with 
due regard to the pnntrples of operative 
urgerx seem to Iw u uaJl) in llrect prepor 
tion to the imouni an 1 cJuraiter of the In 
feiiixe agent hur instance in intestinal 
work the ns.ult dcpenils x'cn brgeh on the 
flora of the jurlicular region and the amount 
of that flora that l> allowed acces. to the 
pintoncum The important etwJogical rtb 
of infection in producing adhestoni suggwta 
the nccesMtj for bomc effort to combat m 
lection In the peritoneal ca\Tt\ "so far the 
efforts of the >iUrgeon haxe been directed 
more fowanl selecting the proper lime foe 
operation to selecting adxisable routes to 
the scat of infection and to the retmcmoiU 
of technique rather than to combating in- 
fection direcllx Besides this adiantage 
has been taken of acquiTe<i unmumt) but 
\er) blUe has been done in regard to chemical 
disinfection Some substances baxT be® 
tried and condemned others arc xTt on tn^ 
Tincture of iodine rccentlx adxixxitcd by 
Cnsler docs not seem to be general!) accept 
ed Mith our work a 2 per cent solutioo 
of iodine painted on the infected peritoneum 
did not a!wa)'8 produce adhestons but the 
and 7 per cent aJwa)'B did Carbolic aod 
salicylic add and bichJondc of mertmry 
ha\-c oil l>ecn ju tl\ corMlcmned except when 
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Fiff I rifi j 

1 m r Specimen 976 IlJuitratlon of tcnJencj nd 
n have to dlvinpe«r Two jurfacei of IntcktJnc were 
vratthed with Tvmllc point in itmlffht line, and autured 
aJ ng line with fne mturei retchlnR Into muvuUrU. 
Tboe examined toon after operation abowed derive d 
brdon^ akiDR future line \t aulop'j these had coraplcte- 
Is -^parated. 

Ill Sfjearocn 9 9 Ulustrallon of tendency td 
bevlons ha e to disappear tpOQtaneously Two iurface» of 
nlntio were acTalcbed with ncedk poutt la Uralght Ime 


Dfi J 

and But red alonj; line with fnc uture reachinR Int 
muMnilarl These eiamined »oon aftc operation sh wed 
denae adhmjoQs alcmX future Iin \t autopss these had 
beipin lo teparate Operation ifi\ «b 19 6 \ tops) 

teifibe 7 916 

iR 3 Spetdmen Repair b> formatioa f hear 

Vbsue snlbrot idhoi&o In vaceral neritonemn Hoth 
parietal and -bctral pentoneum had ueen abraded w th 
cauac untD blwdinR ocrurred Opcrati 0 'September 25 
9 0 Autopsy October 6 916 


us>cd to stcnlize minute pedicles Normal 
salt s>olution m the pcntoncal cavitj has been 
rcccntl} champion^ b> Clark and certain 
cxpcnmcntal c\idenct has been produced to 
thow that animals are less subject to pentoni 
tis ^ben the inoculating matenal was diluted 
mth normal salt than ^hen not so diluted 
The use of saline as a lavage has had but little 
cfTect m lessening peritonitis as evidenced b> 
postoperatue adhesions in our hands All 
of the strong antiseptics seem to do harm m 
the pcntoncal ca\nt) and to intensify pen 
tonitis rather than inhibit iL Ether alone 
offers a possible e.TCcption Hertxler pro- 
duced adhesions with ether In the pcntoneol 
ca\it} For that reason and for its toxic 
effect skepticism m the use of that agent is 
justilicd Honc\er ether in our laboratorj 
has not produced permanent adhesions when 
usctl alone in the ca\nt} Clinical usage has 
promoted the use of ether in combating pen 
toncal infection This might be mterpreted 
as meaning the pre\cntion of adhesions 
This has reccl\cd attention from SouHgoux 
and Morestin Reports fa\’orable to its use 
appear b\ Dc Tamo\vsk\ Dergnanc, Woter 
house Phelip and Tartois and finall} b\ 
I undholm 


In the cxpenmcntal labomtorj the use of 
ether following escape of infccti\e matenal 
on lo the pentoneum docs seem to lessen the 
formation of adhesions To demonstrate this 
mlh the idea of eliminating as far as possible 
the question of complicated technique a 
senes of onimal experiments was done In 
these experiments a hole was made in the 
lower iJcum and the contents of the bowel al 
lowcti to escape Then the hole was closed 
and the infectious matter rNTis washed out 
with ether Some ether was allowed to 
remain in the cavit> As a result of these 
experiments general adhesions were found 
ab^nt and oftentimes onh n Uttlc of the 
omentum had attached to the bowel sutures 
Some of these experiments \nth ether wxre 
followcrl b> adhesions These usualh pre 
sented a stretched out appearance It is 
true that In some of the controls where ether 
was not used the odhesions were no more 
dense but this was not the rule Gu> roj>e 
adhesions seemwl to be more common after 
the use of ether than without it. In some 
instances ether seemed to prc\cnt adhesions 
in other instances at least to mitigate them 
In addition to this wnth intestinal anastomo 
ses fewer adhesions dc\ eloped as a rule after 
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T\ as complicated b> pneumonia Waterhouse 
has reported 60 cases with 2 of ether poison 
mg and 2 of pneumonia The work of these 
men has established the proper dose of ether 
m the pcntoncal ca\at\ It should ne\er be 
more than half an ounce for children under 
two lears and three ounces m adults larger 
doses produce ether poisoning 

In combaUng infection some mention must 
be made of the cautery Cautct\ bums if 
propcrl} made do not produce adhesions 
and the cautciy is justified whcnc^c^ it is 
possible to use it in cutting through infected 
tissues 

Sterile blood is ordinanl> \er> rapidlj 
absorbed from the peritoneal ca\ntj without 
clotting as IS shown b> Hjilzler The rate 
of absorption has been stfmm bj Buxton and 
Torrey However infected blood does not 
act m this manner and Hertrlcr states that 
blood-clots arc not so berdgn In our ex 
penments when stcnle blood or e\cn blood 
clots were allowed to remain in the abdomen 
marked adhesions did not follow Howe\‘er 
heematomata in the mesenter. of the bowel 
almost invariably were followed b> dense 
adhesions To illustrate that a simple needle 
puncture was made m the mesentenc acssel 
and hfematomata allowed to form No hjcmo- 
stasis except gentle pressure was employed 
Inmnably subsequent section shon'ed these 
hxematomata to be dehmtely attached to some 
surrounding structure Strassraan has also 
considered hicmatomata as predlspoamg to 
adhesions 

The omentum may perform a benign 
function or an unfa\orablc one Neuhof 
and ^ lener ha\ e shown that the omentum and 
particularly the free edge of the omentum 
has the power of bemg insmuated in needle 
hole punctures and findmg attachment there 
They also found that the free uncut edge of 
the omentum had a predilection to co^'e^ any 
raw or mfected surface. This Is benign in 
pre\enting adhesions between \’iscera and 
to the parietal wall or at least has the nd 
\ antage of making them more mobile How 
c\cr m cases when the omentum attaches 
lower down in the p>ehnc region it may pro- 
duce trouble by traction on the transx'crse 
colon. This cmphasixes the ncccasiU of 



Fig. a Smeimta ^ \ pket of cdloIcJia munbnuie 

WM wr ppea About bovrl Note adbesioD uxl puliAi 
inte»Un^ obslnicUon 

Utilizing the omentum to adN'antagc so that 
it may co\cr raw surfaces without extra 
traction Clark has called attention to 
certain important facts m selecting the field 
for our adhesions to occur Clark emphasizes 
these principles Traction on the omentum 
may drag do\m the colon or the pylonc end 
of the stomach or coniert the supenor 
mesentenc artery mto a constneting band 
The resulting deformities cause simptoms 
Further adhesions near the small bowel ex 
cept at the duodenal junction and at the 
pcKic portion of the fleum arc not likely to 
produce snnptoms Kmkmg or adhesions 
of the large bowel to the panetes or adhesions 
of the small bowel to the panetal pentoneum 
are capable of produemg symptoms This 
partlv aoswera the question of the admntagc 
of postural treatment during coninlescence 
In addition if the organs must be fixed 
there seems to be some admntagc in fixing 
them m such a position that pain will not 
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occur uhtn thi {ulitnl i uivlinj^ ITii 
Fowfer n in a m(.j un ate )m| fi ho. 

thus and in idditi n ( I irt j t\ hjIin weight 
IDR clomi the ipm id ind thi. rolum «nh 
fluid ^^hen jdhfxj n arc unnv idjl )t wi 
ni 4 i\ from much i r the jutieni l)\ 
thcprjpcr itt / r them I hi t i'n»j)hi ia I 
hj Kcichcldtrftr in p<^tural treatment In 
hUpport of ihi he eite> a tjs*. f u ^irl eeh 
had been < jicratc I uj* n ten times hr ad 
hesions He diresrt il hi e(T rt t man) 
postural leicalixati in f i IhesH n aee m 
pliihcd b) alleimnp the jutient t e neale-ae 
in the sittintj jxoil/^n Viler her ii t 
operation lehe no* /res. of anj uoplensant 
ympt im 

The ulDuatu n of the mentum i desirable 
if It can lie done without f r jdueinj, tmcti m 
Therefore the free imentn) Ri~ift lir t de 
senbed bj i>enn and ]at r in full ilcetJjp 
ment trcnteel b\ hrecmin and Mann 
commenda iLv;If To determine the exa t 
fate of the tmnspljnteel omental graft Dr 
John HaJgren of the Lnncr it) of 'Minncbota 
conducted a bcncs .if experun nU Thcac 
were awarded the prize in surgem but haw 
not 05 )‘ct been published Halgrcn s studies 
showed that the omentum could be trans 
planted that the trBn>qilantcd omentum 


gaec up It lat ind linalh lietamc a nus» of 
e nn-eti e ii ue The mental transplaJit 
Il I n I pl^ a ni X th pcrileineaJ surface m 
an\ !■.<• \ ih -sh n nlxiut the tran planted 

m ntum inearnblv k uiml hut thee were 
heniijn a Ihe i n in that the nea mobile 
an<l ne\er eauseti Irviruetl n or tm *11011 oa 
p.iinlul tru lures, u h a the |unctal pento- 
neum r me«'inler\ He further fe«nd that 
their Usi in the prisanee oi inf<tion cs na- 
le-'ifabl a leiughinjs ef the entire mas leDl 
exeur Thefelore their use sen.m limited ta 
e iwnnp raw surface an 1 I p'o mobile 
adbe-si n lielHetn anal mi jl trueturo 
The Use. f the omental graft seemed 
upen r t the use if other ubstonees mch 
ns (. argile membr me r Prime s cdloedin 
membrane B th eif lhe«e sii))stana*s pro- 
duced aelhe'fclms on 1 In the { as.en t f m 
tcx*ti m greatJe augmented the infadc^ 
(.raig and EUi after cipmmtmtal work cto 
not approve of the same 

(hi fn fln> of it* form does not »cein to 
prewnt adhesion ex cpt when it i* 
a covenng to idk jiaeking mate-rul 
after careful mv'Cstigntion ha> objected to 
oil in that It seems to disturb the function 
the Icucoc) tes Gdlhom Blake Clatpow 
nnd Wilkc ba\T given vnnoiu expianabotu 
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for failure of some particular oil but do not 
agree as to what the proper substance ma\ be 
I T\ish to acknowledge the assistance that 
Mr A D Hawkins has rendered me m per 
forming some of the special eipcnmenta 

CONCLUSIONS 

1 Adhesions' art benign In their intent 
but ma^ become peiw'crtcd 

2 Adhesions if left alone tend to dis 
appear spontaneously 

3 Of the \TLnou 3 etiological factors in 
fections seems to be the most important. 

4 Trauma intensities the efTcct of in 
fcction 

5 Ether seems to be the most satisfactory 
chemical means of combatmg infection It 
IS not dc\'oid of danger and is not alwa^•s 
cffectiN'e 

6 I ostural treatment is an important 
question m minimizing the symptoms of 
adhesions 

7 Omental grafts may be used in cox'enng 
raw surfaces but should ne\-er be used m the 
presence of infection 

8 The use of atratc and oH does not seem 
to be justified 

g Foreign bodies such as Cargilc s mem 
bronc m themsehes produce adhesions and 
oftentimes \cry undesirable adhesions 

10 Heematomata are a cauy: of adhesions 

11 The cnuter\ is a useful agent m 
pre\cntmg adhesions 

12 Section of nerves as ma> occur m the 
nght rectus mcision predispose to adhesions 
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WEBS -AND POUCHES OF THE (ESOPHAGUS, THEIR DI-AGNOSIS 
AND TREATMENT* 

ILVRKIS P^^TO\ MOSIirR MD F A BosTo-t 


T he foUowng paper on \vcbs and 
pouches of the ccsophagus Is mainlj 
clinical and '»o lacks the mcosuriHl 
and regubr steps leading up to a 
foregone conclusion of academic \vnling3 
But httle will be said on the eliologj of these 
conditions because but httle is kno^Ti and 
the anatomical description of the upper end 
of the oesophagus will be summanz^ rather 
than gi\'en in detail Perhaps the chief 
reason for writing the paper is to put on 
record a method of treating ccsophagcal 
pouches bj cuttmg the common wall between 
the pouch and the oesophagus As far as I 
know this 13 a new operation It has worked 
well m three cases 

Pouches and webs of the ccsophagus while 
not common are not cxce3ai\‘cl> rare In 
the past fifteen jears I have seen perhaps 
se\en cases of webs of the ccsophagus and 



from the back of the cricnW cartilajte bout a quarter 
■ liich bek>» the arjieootd cflrtQaKe \t the lead of the 
Jourrr edge ! the enfold ortBage there inj vt aonub 
rtnet re with a erntraf I men a quarter of an inch In each 
diameter The etk)k>(t> of the « ba aod the atrlcturc in 
tht> ca»« wui dJphthena. 


some ten cases of pouch In the past twcKc 
months I ha\ e had three ccsophagcal pouches 
all of which ha\e been cut I ha\’c limited 
m\'sclf to these two diseases of the upper end 
of the ttsophagus m spite of the fact that at 
this pomt the) are not so common as stricture 
or malignant disease Malignant disease is 
gcncrall) mopcrable and is a discouraging 
and ghastl\ subject We ha\'c long known 
how to deal with stnetures 

ANATOJn 

ITie chief pomt in the nnatora\ of the upper 
tnd of the osophagus for our present purposes 
Ls the fact that the outer or longitudmal coat 
of the oesophagus sphts into two ^crtlcal 
bundles on tic postenor surface of the 
oesophagus a short distance below the cncoid 
cartilage These two bundles diN*erge lca^ 
mg a V shap>ed space between and then turn 
around the sides of the upper jMrt of the 
oesophagus to gam an attachment antenorh 
on the median raph6 of the bod) of the 
cncoid cartilage This V shaped space is 



Itjr 3 Diagrammatic dravrlng ibordng mcb» of the 
ccsophaguv I A imall creaccntJc web fpringmg from the 
right iikle of the coophagu*. t A nearlj corripieto web 
with a rman cenUaJ p(^ ration. The draaingi In the right 
column are from a caie which had three wen bock of the 
cricoid cartilage the firit oeailv fiD ng the lumen of the 
trviphagut. The HnaH openlup waa placed to the left 
o£ the median line. On diviuiliiK thl »eb a imaDcr 
crocentfc »eb / wai/onod n the Wt aide of there»opha 
giH Below this there wai a unaBer and third web 
I Triangular area which revulU after a web tuch ai b 
ahown I (f I d -ul»ed. 


Bod befm be Ctiiucal CMtrrm ot *mrirro« ol \ofth \anVa, rkledHrbla, Octobn 
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I rc the SCI nt] inH ) ih th J P jiho I I 
Ibc frobalV u-< 4 t>ta In 

ftlleO ))> the nriuhr h)>cr f Ihi |>haKU 
and thr\ an n t ninl rictl t)\ Jht ivlen i n 
(lottTiwHrtl < 1 the I ucr lilxr >1 thi inhri r 
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lu 1 nw if JJ3 so^ihaxitU pnu b bab ai 
r« 1 I (Ih ( rtuJ H I >fl h i> tl 11 Rjchard 
s. U M -I m l/ n p.) \I daeJ ShniJ 

n in t r Thi inanptc n lir I pointed 
ut l\ Killian I I t\t li jhit (ti^ i) In 

will wifik iht (fit 1(1 lartilaRe i pulW 
ir nkit lw(k icjin 1 the Mrtchral culuran 
liki I tiriilajnn u t p|>cr (.hnitallt the 
muM ular iiUr win h urr luni the rrHnjtli of 
th( «rs(>j haffu hii\i a ^jihincttr like action 
alth U|^h It ha Uxn di | uted that thtre h< 
an actual phintitr Fhc ttat th mouth 
I (ht (is-phaffu tlpsfs* j1k\(. a mm m a 
thil I phaRU I hlRed lijik f the cncoid 
irtilafje Ri\o a tronp; imjires h n ol a 
J hintltr 

will's F IIIL IPPLR P\RT )F HI) 

(I M PlLVt,! s 

Utlis f (ht a-siphiRu an thin / Id of 
mumu menibrant in I scar ti -aje n>e\ 
an f»ti».raU r URhI\ trcottntft atiJ xtur at 
the intrmte t the ((.-bophaRU l)ehind the 
tm >1(1 (.urtilaRc \I\ U t wxb cj-m. >j 
amined ib< ut ton (la\h ap It htnitil a 
[uirjfwtln TTitt wtn tmmotncalh pla cd 
(hig j} I-i h web wj itu-itt'd btktr the 
c m.'spondinp an tinoid tartilaRt m tht upper 
jmrt t f the j>\TiforTn mus. In thi tast also 
there woh dt the lower iwrdcr of tht toDiii 
cartiLiRi an annular scar Uasuc binctun \ ith 
a central lumen both diarnetcrb of whi h wrre 
a quarter ol nn in h The patient Ra\^ a 
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FH. 8 DkfnmmaUc dniHog to ibow the dlect ol 
cuttirtg tlu commoc wiH between the ascphigta iind Ul 
coopli*etl pouch. Theie pfetum tst obuJoed throoih 
the ottaphMsotcooe. / Sbm the udjJI opeoioc <J the 
ceeophaym uUenody and the Urge opening o( the pwucb 
poftaiad}* t Show* the hi men of the anop^gia be 
coming wider titer the firu cut In the commoQ wtlL 
j Sbowi the lomen of the onoptugu It b becoming 
itm wider alter the tecood cut. 4. After liberal loddon 
of the enmraop wall, the Inmen of tne oeaophagui and the 
pouch heenm e of tne tanoe tlze, and the comaon wall 
itrttcfaet toon the lumen of the oeaophagoacope at ahown 
In the figure, s ^ &ure the coenmoo wtQ has beta 
cut to '^tUn a charter of an Iftgh of the bottom of the 
pouch. The cutting it stopped here for fear of opening 
the potterior medUsdntmi. Cutting to thk point oom- 
pfetea the operation. The cotninoa wall baa gradually 
drawn nearer the poetcrlor wall of the pouch until as In 
this diagram It is aimoct In contact with It. BjbaQoaning 
and m mining with a probe It is easy to cut Just bow 
much of the pouch has remained nneut. 

history of drphthena when &hc was 14 years 
old, followed by paralysis of the palate. Small 
webs like these are m my opuuon commoner 
than we suppose. Ifeclthatalargeperccntage 
of cases of globus hystericus are webs. The 
old fashioned blmd passage of a bougie m 
these cases cured the patient bj breaking the 
web The modem dictinn is that all cases 
of difficult) In swallowmg should be examined 
tilth the oesophagoscope Webs ore due to 
scar tissue which forms on an abrasion caused 
b) trauma or b) an) disease which, like 
pneumonb diphthena t)’phoid fcixr or 
pemphigus ma) produce ulceration of the 
pharnii or (Esophagus \ ears ago I had 
one case of narrowing of the whole length of 



Mg. 9 DiagrajTunstk drawing to ihow the result of 
cnttl^ the common wull between an ersophageal pouch 
and the coophagus. x An oEwphageel pouch with Iti 
large lumen and the eexophagua with the small opemng 
wfakh the craopbtgxa has wbu associated with a pouch. 
t The effect of cutting two-thiids ol the common wall 
between the pouch and the ccsopbagus (seen from the side) 
j effect of cutting the common wall between the 
(caopbageal pouch and the cesophagos (seen from the 
front) 

the (Esophagus m a patient who dunng an 
attack of pneumonia, suffered from exten 
sivc ulcerations of the mouth and pharynx. 
One case in which a large web of tne upper 
part of the cesophagus was found ga\'e a 
histor> of typhoid fe\*tr six )’ear8 before and 
still another case of web gave a history of 
diphtheria Ulcerations produced by the 
bum of hot food and the bruise caused by the 
temporar) lodgmg of a sharp bone might 
start a web In m) cases the webs have 
%'nried m sixc from an insignificant triangular 
fold to those sweeping across two-thirds the 
lumen of the cesophagus I ha\’e had one 
web which took the form of a thin diaphragm 
with a central opening and one case m which 
the first web was followed by two smaller 
webs one right and one left and all three 
placed b ehin d the cricoid cartilage The 
first and third webs were on the nght and the 
second on the left. The first was the largest, 
the second smaller than the first and third the 
smallest of all 

Symptoms A small web ma) give no 
S)'raptoms or in fast eating enough fluid or 
focxl may be held back momentarily to cause 
an erv’erflow into the larynx and consequent 
chokmg or stranglmg Large webs pn^uce 
definite obstruction so that the patient Is 
final!) reduerd to a hquid or a minced diet 
and goes to the tabic in terror or eats alone 
also m fear In time such people become 
^'e^) thm from lack of sufficient nourishment 
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pOQCfa(&( b J before nrimlkii) Notji ibr UrrcDclu* 0/ 
Mtnratb hat ftbove UK pourh \ t rofnKmor (J (r 
\mnr potati to pouch 


Dia^RCiii I f«l that I sluiU be taVen to 
task for athwaUng the ctber cxfuniiuxtjon of 
ail patlenta with suspected wrhs of the 
enophagus Ne^erthele& thd ts m> post 
tK>a If the uzjunmatJOD u made without 
locai anmthesia or for (hat matter with it 
and with the gnall tubes abich this method 
of eiominabon eotaOs the chance of finding 
a web u small In the eari> ebj-s of 
ccsophigoacop) it happened a few times both 
to me and to some of n]> colleagues to examuie 
cases of slight dlfficultj in swallowlDg without 
finding the cause of tnc trouble \e\Trthe- 
less the negatn-e examination ether cxamina 
Uon I am speaking of was followed bj a 
disappcarcnce of the patient s ijTnptoma. I 
remember two coses in which the introdut 
tion of the tube was hard It tinaflj entered 
the oesophagus but its introductioD was 
followed b> a little bleeding HTien the 
blood Was wiped awa> a triangular slit was 
seen m the ccsophagcol mucous membrane 
Such cases were m mj opinion unrccogmiod 
webs In which the pressure of the cad of the 
ccsophagoscope had unbeknown to the ex 
fljTun er dmilsed the web (Hg 3) 

Trtalmtnt Once the position and the 
nature of the web has been made out under 
ether with the aid of the ballooning cesophogo- 
scope the treatment ii vtry simple The 
end of the ccsophagoscope is pressed firmlj 
against the outer edge or run of the web and 
the Inner or free edge centered at the opening 


of the examimng tube When the ireh i 
thus made taut a scissor punch or a Lafe 
previously placed m the operating wndov 
plug IS put In position and the free edge of tie 
web is incased This done the end of tk 
(TWiphagoscopc Is pushed down hard aguart 
the partlj dmded web Generally the pres- 
aurc of the tube ditiilscs the rest of It If It 
docs not the web cm be again cut The art 
and the slit seem to go through ool) the mo- 
cous membrane and scar tissue of the web. Ai 
>et 1 ha\T had no infeetkm foBowuig lia 
method of dealing with webs 

4flfr Irtulment For two da}i nounsh- 
ment is supplied bv cnemata On the secoul 
da\ sterili. water is allowed b> month and 
on the third day no reaction foDowiag the 
operation broths arc given and the cnemaU 
slopped For (he fust week the patient h 
p\xn twTnt) grains of subnitrate of bismuth 
four tones a day with the idea of coatmg 
the raw surfaces and thus perhaps rainimlang 
the chance* of infection (Jaek^) On the 
se%xD(h day as large a bougie as wlD easily 
pass is intrixluced Such a bougie Is passed 
twice a week for a month. After this time 
the patient • ability to swallow mast be the 
guide to the inten’als of oslng the boogie. 
Intdligcnl patients can be taught to paai the 
boogie on thcmsei\‘e*. The bougie may ha^e 
to be passed at mtervals for years perhaps, 
•3 In strictures for the real of the patlenli 
life , 

Restills After cutting or diinilalog a web 
there u generally no reaction. For the fust 
few <la\-s the patient complains of a sore throat 
and lodefimtc discomfort sometimes amount 
log to actual pain behind the stemum- The 
temperature chart Is almost flat. By ^ 
fourth day all discomfort has disappeared 
and the patient is taking semisobds witboat 
trouble and by the end of a week is eating 
normally The joy of these patients at 
restored to normal eating is pathetic The 
latlsfaction of the operator is not Incoo- 
sidemble 

DivumcuLuir or the osophaous 
In bis latest book Jackson di\Tdes divtf 
tlcola of the cwophagus Into traction and 
pulsion du’crticula The tractloii \'aTiety t* 
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Tracing an X-rav plate of an ccsophageol 
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mon walL Notice the widening of the upper third of the 
pouch- Vnteropoeteriof plate \n difficulty tn fwallow 
log hoi disappeared, and a Na 48 English boogie panes 
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Situated ii 3 uall> within the thorax and is due 
to the adherence of acatnaal tissue the 
pulsion diverticulum is situated m the neck 
but may extend to the upper thoraac aper 
ture (Fig 5) 

Tradwn dv^ritetUtm of the esophagus 
Traction diverticulum of the oesophagus is 
a rare condition rarely gi\es symptoms and 
is rarely discovered A traction dlverticu 
lum IS a one sided enlargement of the cesoph 
agus This may form a true pouch as the 
specimen shown m Fig 6 shows. U3uall> 
howe\xr this is not the case. Jackson quotes 
Keith on the etiolog> of traction di\erticula 
os follows 

First there is a Icxmbxed adhesion of the oeaoph 
agus to the surnrandlng part osoally doe to in 
flammaUon of one of the bronchial glands. 

Second traction of this adhesion occurs during 
conghing deep inmiratioiL and de^ntitlon. In 
thi^ acts the trachea and the ccsophagus move 
independently and elongate the adhesion formed 
between them with the result that traction diver 
ticiila of the ersophagua arc formed. 

Pulsion dnvriicidum of the asophagtts 
Pulsion diverticula agam quoting Jackson 
arc usuall) small and ina> not ha\’c a capacity 
of more than i or 2 cubic centimeters On 
the other hand, thej ma> be large enough to 
bulge out the neck like a goiter In the 
three last cases nhich I ha\e had all were 


ccntrallj located Two were about an inch 
long and extended half way to the davicle, 
The third measured two mchea long and 
reached the lower edge of the davides. Pul 
Sion diverticula arc seldom seen before middle 
age 

Pulsion diverticula are usuall> said to be 
due to a hernial protrusion of the cesophogua 
through the weak triangle of the posterior 
wall and are caused by the pressure of mnum 
erable boluses of food A acatndal stricture 
at the beginning of the ccsophagus might m 
some cases be the starting point of a pulsion 
divertlculumorpcruch Inthelastcesophagcal 
case that I examined there was an annular 
stricture at the mouth of the ccsophagus and 
behind this was an indication of a beginning 
pouch- (Congenital pouches have been re- 
ported and Semon reports a congemtally de 
formed larynx which was accompanied by a 
pouch- 

If I am not mistaken embry'ologists have 
described pouches at the beginmng of the 
oesophagus When you look into a pouch 
the whole pharynx seems to be lowered and 
the idea persists m my mmd that some 
diverticula are due to the attempt to form a 
double ccsophagus At the present moment 
the hernia theory is the one that has the most 
adherents Once ft pouch is started every 
thing conspires to make it enlarge. 
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Symptoms The a\Tnptoma of a pouch ore 
gradufliJy increasing di/Hcultj in swallowing 
until m odc’anced cuies the patient is re 
duced to a liquid and mioccd diet Hating 
ii> acconpani^ bv strangling and this is 
followed by the return of bome of the food 
jUbt swalJcnTed If the pouch b a large one 
the patient has to lea\-e the table penodfenUy 
and by gagging and ^oInlting ctnptlea the 
contents of the pouch Shortly after eating 
in some cases or in a few hours in others the 
patient brings up undigested food There is 
a feebng of fullness In the region of the 
ckvldc and a sound of gurgling os if air were 
imprisoned in the ossophagus At times food 
13 returned which has been fn the pouch for 
some days. At night the pouch tends to 
empty itself and the imtation of this causes 
more or less coughing and strangling Pain 
B nec'cr in my experience complained of As 
the poach gets larger and the opening of the 
cesophagus smaller the patient swallows with 
more and more difficult} and cats more and 
more alone The patients manage to get 
enough food to live but they ore usually thin 
to scrawniness. I have no'er seen a patient 
who was fat who suffered with a pouch. Meal 
time b one of looelincsi dread and disgust. 

Diagnosu If a patient sdth an cesophageal 
px)uch II examined srith the laryngeal mirror 



and the ctaminer presses on cither nde d 
the patient t lar^mx one or both of the 
form amuses will be seen to m-erflow witn s 
froth} dirt} fluid ITie larynx appciti 
normal as a rule but roa} be reddened I 
pass o\rr with the bare mentfon of then tie 
old methods of making a diagnosis of oeseph* 
ageal pouch b} filling the pouch with shot and 
then taking an \ ra} or b> attanptfnf topa« 
a bougie oq]> to ha>-e it halt at the lerrl d 
the cU'ddc and then on wiihdrasral and re- 
insertion passing after man} attempts on the 
part of the surgeon and much gagging on the 
part of the patient into the ccsophagw. h» 
most cases it u impossible to pass a botigie 
howew smolL The three modern metheid* 
of determining the presence of a pouch are 
the fluoroscope the \ ra} plate after swtl 
lowing bismuth paste and the eiamfnatloo 
of the upper part of the cesophagus with the 
ballooning osophagoscope. If the act of 
swallowing bismuth milk ts watched with tl» 
fluoroscope the pouch will be seen to fid 
and to make a small rounded tumor ohoi’c the 
cla\dclc. When the pouch becomes full a 
thin stream tnckJea from it into the cc^ 
phagus Thb stream continues thin for 
about the length of the pwuch and then 
oesi^hagus iwdb out to Its normal siie ^ 
fhis narrow pjort of the crsopliagus 
the pouch due to the pressure of tbc hm 
pouen or b there an dement of true itncti^ 
m the upper part of the cesophagus? 
beha\'io(ir of the pouch under cutting rather 
favors the idea that there is an demen^ 
stricture in the narrowed cesophagus. The 
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fiuoroscope shows the pouch to the tralDcd 
ej'E the \ ray plate shows it to the untrained 
The antcropoatcnor plate gives a globular 
tumor m the median line the lower border of 
which IS at or just abovT the inner end of the 
clavicles. It measures m the vertical dtam 
eter from an mch to two inches and In the 
transverse diameter about half on inch to 
two mches The only certain T\’ay to make 
out a pouch IS to see it by aid of the ccsophago 
scope and the best method and I say this 
with all the emphasis at my command Is to 
examine under the relaxation of ether with a 
large oval ocsophagoscope with a ballooning 
attachmenL I feel at times when speaking 
of the ballooning attachment of the cesoph 
agoscope like a voice cryang m the wilderness 
but I shall continue to cry on 

Examination vnlh the ballooning cuopUago- 
scope The patient is gn-'en a preUminary 
dose of atrophine and morphine I have 
been a little uneasy about the use of morphine 
smee Jackson has spoken so strongly against 
it as abolishing the protective cough reflex 
but still use iL Atrophine dries up the 
seaetions of the trachea, bronchi and of the 
oesophagus I ha>c dung to the theory 
adNiinc^ by Crile years ago that atrophine 
blocks off the phar^geal and vagus reflex 
So far m oesophageal examinations of any and 
all kinds I have had no trouble from the 
morphia none from the vagus reflex and 
none from the examination under ether I 
have been astonished many times that the 
oesophagus tolerates the large tube and that 
there is no interference with the larynx 
either rcfleily or from pressure Gncc the 
examination is started it Is very seldom that 
the tube has to be withdrawn The ideal 
method of givdng the anicsthetic is by a 
catheter placed m the trachea 
The patient Is placed on the table on his 
back with the head hanging over the end and 
the head held by the Boyce method except 
that nogagis used after thetubc IS Inserted A 
short, nine mch ovo.\ cesophagoscope Is em 
ployed This Is carried down by sight to 
the bottom of the nght pyTiform fossa and 
bchmd the cncoid cartilage and then swung 
into the middle line It olway’s falls into the 
open mouth of the pouch A bougie always 
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does the same when passed without or with 
ether The pouch is easy to Imd The 
operator makes sure that he is m a pouch by 
ballooning it He discovers that he is m a 
dosed sac with no openmg ahead The 
tube readily passes to the bottom of this and 
halts On removing the Mndow plug and 
measuring the level of the bottom of the 
pouch by laying it off on the patients neck 
It will be found that the usual pouch stops 
at the level of the clavicles or a short distance 
above The pouch is cleaned cither by swab- 
bing or by washing it out through the tube 
with the foot of the table raised or best of all 
the contents are sucked out by on clectncally 
driven suction apparatus Tlus apparatus is 
essential m all except the most casual ceso- 
phogcal work. The walls of the pouch may 
not be unlike the walls of the oesophagus ex 
cept for the fact that they ore generally red 
dcr The whole pouch lining is sometimes 
smooth It is more common however to find 
the bottom of the pouch nbbed with small 
fibrous trabeculrc In many cases if the bottom 
of the pouch is grasped with forceps the sac 
can be turaed wrong side out like a glove 
finger \VhiIe Jackson s book was m press 
and before I began to cut the common wall 
between the pouch and the cesophagus I 
tried to devdsc some operation which would 
obliterate a pouch by turning it wrong side 
out and either clamping or sutunng it. 
This manipulation would be easy for Lymch 
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but hard for moat of ua. Cutting howcNtr 
is easier and for the moment I am confining 
m\ attention to this and shall continue to 
do so until I prove the end results of cut 
ting But to return to the examination 
The exanuner finds that he Is m a pouch by 
balloomng He determines the condition of 
the pouch and its sixe and then begins the 
hunt for the lost asophagcal opening In 
mj cipencocc the opening of the a?sophagus 
13 alvraj's placed anteriorl> and it is alwa \-3 
round and small so small in fact that it will 
not show 03 an openmg unless the point of the 
tube is turned well upward and air forced 
8 trongl> into the tube b) the foot bellows 
It is in finding the ojxming of the a>ophogu 3 
that the balloomng is most useful By it 
aid the pouch is foun I first and then the tube 
13 slowlj withdrawn and prcasetl lirrolj 
upward the assistant meanwhile strongl\ 
working the foot bellows \t the moment 
that the tube ahps out of the mouth of the 
pouch the examiner %ec 8 to hw jo\ m the 
median line at tweU-c b> the cIocL a small 
dimple He at once centers this m the open 
uig of the tube and presses downward \ 
he docs so the dimple becomes a hole and the 
a-sophagcol opening is found He now puts 
the operating window m place with a prolx or 
a small bougie m it, and all the time Lccping 
the oesophagus open b\ air pressure pas^ 
the probe down the osophngus. Sometimes 
contmned pressure of the mouth of the tube 
reinforced b> strong balloomng will so«>d ollow 
the end of the ccsophagoscopc to enter the 
oesophagus at other times a dilator has to 
be passed into the oesophagus and the mouth 
of the ccsopbngui stretched before the tube 
will be admitted Once the tube has passed 
into the ersophagus the short tul>c is replaced 
bj Q full length tube and the whole length of 
the ccsopbagus explored for further patbologj 
In pouch case* it is not usual to lind onj 
othw obnonnahtj 

Jackson speaks of the ersophageal opening 
ID pouch cases os the lubdrverticular opening 
The pouch is really a continuation of the 
phwr^i downward but os vou examine 
these coses under ether and with the balloon 
ing ccsophagoscope the pouch has a distinct 
orifice which looks like the normal ccsopbagus 


os it opens ahead of the tube. It m only 
when the tube u found to halt In a blind uc 
that It IS seen that there is a pouch present 
When the tube 1. withdrawn the 
mouth of the pouch appears again and at Uk 
lexrl of this the opemng of the ccsophapa 
Ls found 

Tnctment There has-e been two methods 
of treating avjphngcal pouches first, to find 
the ccBophagcal opening and dilate it and then 
keep the dDatation !)\ the passing of boufiei, 
at hfht b> the phj-sldan and then for an 
indeterminate time bj the patient linmiif 
second to dissect out the lac by external 
operation I became Interested In cc»- 
pheal pouches through the use of the ccso- 
phaguscopc I found that the limple pro- 
cedure of liaJloonlng casil\ rcstaled the 
4 CsophagcaJ opening and that It was easy to 
dilate the mouth of the oesophagus. Up to 
a few \Tars ago the cases which fell Into my 
Kami were managed in this way AH the 
cas^ except one were able after the dllataLtoo 
of the mouth of the ersophagus to pass the 
liougie for them'.eI^■c 8 and oil ha\‘e dtsap- 
peari 1 from obr-emitjon except one. There 
will l)c more oI»ut this one later How many 
of these bougie case* ha^■e finally beewne 
tired of the constant passing of the bougie 
and ha\c had their pouchc* dissected out I 
do not know The one case of dfiaUtitm 
(Pouch Cases, Case No 4 ) which has ranained 
undcrobscrvTitionwailmproNTdbj theitrcUh 
mg of the mouth of the ccsopbagus for a few 
months but finally shut down so that no 
manipulation with which I was familiar en- 
abled me to pass qdn tyyie of bougie 
probe into the mouth of ^e ersophagus. T^ 
case has just had the common wall cnL The 
method of dissecting out the cesophagcai 
pouch fs a thoroughly saentific proc^ure 
perhaps the most saentific of all It 
good results in most cases. Pouches ^ 
bowcN-er return after dissectxtn and ^ 
statistics give the mortality of the opcntuco 
os 10 per cent . 

Many cases I understand ore done in tM 
way ot the Mayo clinic. I hare no 
with it All who try the dissecting mctncNi 
should take advantage of an improvement m 
technique brought about b\ the use of ^ 
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ccsophagoscope O^ckson Gaub) This con 
sists in one operator finding the pouch ^ib 
the ocflophagoscope and by pressure out^iird 
with the end of the tube outlining the pouch 
for the operator as he dissects down upon it 
froni the outside. Two such cases arc 
reported in Jackson s latest edition of his 
book* Of our Boston surgeons Dr Mnrter 
has had the largest expencnce with the 
treatment of pouches. His \’ict\ is that small 
pouches m young people should be dissected 
out whereas pouches m old people or |xniche5 
which are large enough to invade the thorax 
should be managed, if possible with the 
bougie. 

Six or sc^en years ago I began to wonder 
what would happen if the surgeon should 
cut the commoii wall between the pouch 
and the oesophagus I told Dr Wlxter that 

rifc* SJo 


I hoped to cut this wall some day and he 
replied that be had thought of the same thing 
As he did not use the ccsophagoscope he did 
not ha^'e the means of cutting it- Working 
with tbe oesophflgoscope aided by ballooning 
I found that 1 had WTiat deterred me was 
the fact that I did not know what \’csseb or 
nerves ran in the common walk In normal 
anatomy there should be no nerves or ^Tssel5 
of Importance there. Still there might be 
vessels of sufficient size to giv’C trouble. The 
possible infection of the posterior medias- 
tmum seemed the greatest danger 'MediasU 
natis » more deadl> than either peritomtis or 
menlgitis In the dissecting room I havT 
hunt^ m vam for specimens of oesophageal 
pouch so that I could orient myself from them 
In the Harv'ard Medical School Museum 
there is but one specimen of this kind (Fig 5) 
By studying the pouch cases that came 
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under observation bv ballooning them nnd 
turning them inside out I became convmccd 
that there was nothing of surgical onportonce 
in the common wall so three years ago I 
mcked it and then this past j’car cut the wall 
half through m one pouch case two-thirds 
through in another and m mj third and last 
case practicalJv all of it was cut The med) 
astmum did not show the slightest tcndcnc} 
to infection in an\ of the cases The detaib 
of these cases I shall come to In due order 
In all of these cases there was complete re- 
lief of the clinical sjTnptoma 

THE TECHNlgLE OF CCmvC THE 
tOiniON WALL 

The first step toward cutting the common 
Wall is to locate the opening of the pouch and 
the opening of the ar^ophagu* doing so undtr 
ether with the ballooning a-MiphagObnipe 
Then with the operating window plug through 
which the scissor punch i pOiic'l the common 
wall 18 brought out s-i that it bLect* the 
transverse diameter of the (ev phagO'Copean I 
then the lirst cut is made in the center of it 
The m lajon which the punch male' Isalioui 
a quarter of an Inch long (Fig 8 ) There b. 
butslightbleeding The forecTN and operating 
plug arc then removed and a clcor held u ob- 
tained bj suction After rcpluang the fort.cp»» 
and the plug and balkxn again therwopbag 
oscopc 15 pushed a little further down nnd 
a second cut is made The^e manipulations 
are repeated until the common wall is silt to 
within an eighth of an Inch if the bottom 
This small rim is left at the bottom of the 
pouch to wall off the mediastinum or rather 
to avoid opening it If the ccsophagus and 
the xwuch do not he close together or rather 
if they are not actually glued by old Inflnmmn 
tory adbeiaons the mediastinum will have 
been opened by this first cut Probably 
every pouch is walled off by adhesions pos- 
teriorly Thcorctioilly at least the patient 
and the operator have to take the nsk of 
opening the posterior mediastinum All that 
1 can say is that so far no infection has fol- 
lowed the cutting in four cases. After the 
first cut the crsophagoscopc sbps mto the 
oesophagus readily and of course continues 
to do so As the cutting proceeds tbecavity 


of the pouch bccomci smaller and 
until nothmg is left but a small crescentic nm 
to show where the common wall was (Fig 9) 
Tke p^stoperatne cere The patient fa 
starveil for twentv four hours before open 
tion nnd given four doses of fubnJtmte erf 
bismuth of twenty grains each during tha 
da> fjjckson) Dunng the operative manip- 
ulations the patient Is kept with Im 
higher than his head He is put to bed In tin* 
position and kept this way for a few bourn 
He is fed bv rectum for two days. Daiiag 
the firkt iLiv he has nothing by mouth except 
the four d jM-> of bismuth. On the second day 
he 1 alioircd sterile water and on the third day 
broth* without milk Old patlenti arc given 
a bctl rest on the second day and arc alJcnred 
to git out f bc<I on the third At the 
emi f a weik the phvsidan passes a No 48 
hnglish bougie every second or third day 
and then the patient is taught to pass the 
bougie for himv^lf at first once a uav fora 
m mth then tvnee a week for i month and 
hnallv « nrc a week for another month. How 
long the bougii vnil havx to be passed by the 
patient 1 d> not Lnow I have the f^ag 
that Its use can be dispensed with after sir 
weeks Till point will havx to be settled In 
(he future Should it provx necessary to 
pas. the bougiL indehmtcly this will of 
course be a drawback to the operatioo. 
W hen ihi point U settleil I will report on it- 
Whal hapjiens to the pouch after cuttuig 
the common wall Does the pouch shrink? 
I have had the opportunity to \ ray bat ooe 
of the three casei after operation I 

wont of course is an ether examination on 
these operated cases but cvxn a cocaine 
examination would not appeal to mv fint 
case a banker of a Massachusetts dty AD 
that I can sav b that the dinical gymptcam 
have disappeared m all the coses and freon 
not being able to pass any bougie at nD before 
the operation each patient now passes on 
himself a N6 48 English The opportirdj 
wfll come sometime to pass a tube on wen 
operated cases. One case however was 
\ rayed ten months after the c5>cratK)n mo 
some inferen xs can be drawn from the 
taken before and after operation. The . 
plate shows that the pouch has grown an e 
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larger at the top and that the Btreom of bia 
muth leaving It is about twice os large I 
had made up my mind that the pouch would 
fihnnt and was much disappomted on seeing 
the plate but on thlnlmg it over I found 
that the clinical result could be explained 
without the pouch shrinking All that had 
been done to the pouch was to sUt the com 
mon wall its other walls were not touched 
Therefore thepouchdidnotahnnk. However 
the sht most have r ema ined open otherwise 
the symptoms would have returned and the 
passage of the large bougie would be Impossible. 
When the patient swallows the pouch fills 
with bismuth. This coats its sides and gives 
a shadow the same as before operation but 
the pouch which had been operated on Im 
mediately empties itself mto the oesophagus. 
This is as far as I can go with my present 
knowledge The cuttmg simply lowers the 
pharynx but does not change the side wnlb 
of pouch 

CLINICAL CASES 

I have already given the symptoms of 
webs and pouches of the oesophagus and shall 
make these histones mere skeletons I have 
had seven webs and perhaps ten pouches 
Not a large number I am sorry to say The 
patients are now scattered and I quote largely 
from memory The salient points however 
are still fresh m my min d 

WrEDS OF THE CESOPHAOUS 

Case i The patient wii a woman about 45 
yean of and wm* a housekeeper for a Harvurd 
profcMor For five yean the cotud not lit throush 
a meal without leavuic the table once or twice to 
i^t up food which haa accmnulated In her throat 
She was reduced to a liquid diet and wot New 
England thin. Examination ahowed a membra 
noui web extending the whole drcumference of the 
upper part of the cesophapis with a tmall central 
opting The web was dispoted of by placing an 
ertophageal dilator through the perforation spread 
Ing the dilator and withdrawing it open, thus dl 
vulilng the web The woman at once regained 
normal iwallowing (Fig 3 a) 

Case a Thli patient woi a woman of the some 
type but a little \'OQngei 50 years of age. Six 
yean ago ihe had typhoid fever and after thli 
developed difficulty in swallowing which increased 
untfl for the two yean before the emmlnation she 
could cat only hqtrida. To my lurprUc examina 
tlon with the flooroscopc gave only a lUght dela> in 
•wallowing at the lower end of the ceiophagu*. The 
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X ray platca ahowed nothing further (Fig 4) On 
examination with the ccsopMgoscope however a 
large web crtending from right to left was found at 
the upper end of the ersophagus behind the cricoid 
cartilage. This was cut and the tube forced 
throu^ It only to find a amoller web a ihort djilancc 
below the fint one. The second web was on the 
left. This was spbt by forcing the tube end by it 
Below the aecona ttricture and at the level of the 
bottom of the cdcoid cartila^ there was a third 
and imaller crescntic web ipnoglng from the nght 
tide of the oesophagus. This like the second wai 
tilt with the pressure of the end of the tube The 
patient regained normal swallowing at the end of 
four days The three fwrtial webs in this case 
were much like the tuccessive crescentic stnclurei 
which are found in some corrosive itrictnres of the 
oesophagus m chfldren The important point in 
the case is the fact that the fluoroscofie and the X ray 
thowed no abnormality in swallowing The stnc 
lure was so Ugh that tie fluoroscopc id not detect 
it. With this pomt in mind sharper observation in 
the future may detect some abnonuallty In similar 
enset- Once by the web the food passes normally 
The symptoms In such cases are of more 

value and are more reliable than either the fluro- 
soope or the X ray plate. 

CA«C3 Thispatlentwasa pitifully thin anccmic 
toothless woman of 54 and a cooL She nve a 
lustoryofdJpbtbenawhenshewas rpyearsold For 
seven yean she had had difficulty m BwaDowing and 
was li^g to use her own language and the ount to 
know on slops. If sbe took anything add she 
strungled tcrriblj again her own words (Fig 
Eiaminaiion showed in the upper pan of each pyii 
form fossa and just below the arytenoid cartilage a 
•mall trian^ar web Tlieso weba probably caught 
the add flmd and fpQled it into the ar^'tenoid com 
mlssure. At the lower level of the cncold cartilage 
there was an annular scar tissue •tricture with a 
cenUaJ perforation about a quarter of an inch In 
either diameter The stneture was dealt ■with 
first- It was dDated with the cesophageal dilator 
without making much progress 'Dicn the tube 
end was preased firmly agaluit tie margins of the 
stricture until finally the nght edge gsve way In a 
tear The tube was forced on and the lower 
pert of the stricture preased In on either side of 
the tube as a crescentic fold, These folds were 
cut with the idiior punch and the tube then passed 
into the ccsopha^ beyond Dio short tube was 
replaced by a full length tube which passed easily 
Into the stomach, ^ch of the webs below the 
arytenoid was then cut using the short tube In 
this case the fluoroscopc showed no abnormality of 
the upper end of the ccsopiagus although I warned 
the operator to look for it. The fluorotcope showed 
only little delay at the lower end of the (esophagus 
There was procMibly a slight itricturc at this point 
but the tube easily dilated and passed jt This 
case is of further interest as showing the presence 
of s>'mmetncal webs and because of the probable 
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ctiaiojy of the «cb» ntmefy diphtheritic ulcera 
tioQi. Such enuB webi are I manioc pracot 
in maay cue* of •o-cilled fl fu* hvsterinn due 
ti I udd before to »ome form f traomn r some 
ulctradre proce**, 

POucfiE* or Tjtc aaormopa 

Cabe I TUi patient Li a patent lnr\CT about 
45 jran old He g*\-c ibc l\7n J »tnjpioin* of a 
pouch. I *air him three je n tjpj The \ ni> 
ihowcd a pouch, "nie ceaminjlton mu carried out 
in the urjoJ m*cii>er The opening of th rr*o- 
pbagtu wu dilated ryd in a Id lion a mall cut fia* 
nude in the comrr>on wall Th )mpioin were 
at once relje\Td. lie wa* fau^t to pau th bougie 
on hlnuelf and being mcchani al he nu le ah t 
one with a bulbou* nd t^hJ h bt ustri ai mruLi 
lnter\’ali for twd c nwnih*. ^t the cn I f ihJi 
time he mu told t itop using ( oud f hi venp- 
torn* having relumed Ihia ua* m\ hrsl j|| mpi 
at cutting the coram n aalJ on 1 i a* n I alJ> 
bit anakna for the hrvt few Jav>of hiiconvalrsce c 
ho unplea«ant rvmi t nu reaulied 

Cabb 3 During the put \e*r 1 hj c etiensi \h 
cut the coaunon wall betneen the rwphagu o I 
the dlTertinJum n three Oiie* TTw lim f the 
three wu a bonier Ixty }ear« oli The \ av 
and the ci*o( tugeal xai^uikia ihoaed puu a 
of Boderite u*c (Ff io> The mnpiotm v re ot 
moderate »evcni> ndwereofaf wy rv*t nding 
The phyriciiD an ref rred the c « coul J not pj 
a boogie of any u One half of the ommoo aall 
wu COL Swaliowuig It on bee ree oornitJ an 1 
has remained so f r the ten m nth* whJ h tu t 
elapsed dace the operaiioa. He st II ptuxa o 
himself a h.©. 4 '' ^ ghsh bo gi twic wl. 
Once or mice a mo ih if ta; hupiwn* to c gh he 
brlnp up a flake f food B )und (hu he h r>o 
iymptonia \ week ago for the porpose* ol ihi 
paper he l^as \ ^l^cd again The loner part of 
the pouch u the same in sue as be! re but the up|w 
nortion b a hlU wider H w long (he patient ill 
ruve to pass hb bou^ I do not Loow Ubeiher 
the pouch will shnnl 1 tune whether it nil enlarge 
or remain tbe tame and, at a w coniinu i give 
no lymptoms I must wait to learn bbould t>'inp* 
toms return it should be on easy matter to cut the 
common wall still more or to rccat it if it evrotoaO} 
^e* together (Fig ) 

Case 3 The patient who ranks as the Ihlrd 
of cutting b a Canadian farmer and omltho- 
lofist. He came t me through a fellow onutho- 
Ingift 0/ Boaton. Hb iraptoms were of moderate 
icrerity and had exbted for two >-eara Ho had a 
good tiled pouch (Fig. n) Two-thjrde f tbe 
common wall were cut. 1011 waa five raoaths ago 
I heard from him a month back and be waa free 
from all symptoma. At that time four months, 
after the ooeration ho wu told to dbeontmne the 
uaa of the mugie. A week after the opciatl n on 
attempt wu made to take an X-nj but tb« biamuth 


went down to rapidly that the plates ihovtd 
nothing (Fig 14) 

Case 4 The patient who fumiihed the fociti 
and last case i a rctiml English armr officer yt 
>'car* old He i a graduate of Oiford, timl »dl 
n the lays gone by Is a judge of pictazet tsd degt. 
nd secretary the hfaasachusetta Autoosjlale 
AsMxlali n 11 c kn us many people sud b dab 
mm f the round ttld at the Benton \rt Oah. 1 
meat n thev jiervonal items to show tist every 
thing seemml 1 thin *« staged for a cilaraby 
Natur ll> 1 pirated upon himailhsomefartbcKEm 
if hrvt m I m three jxari tga Thb tu be- 
f I ha I u( th mmon wall in inv esse. The 
cr mlnat on bu»cd q large pouch (Fig. 15) TTie 
optn ng f(h esophagus at that tiiw wu dJlited, 

If a f a m nth* he wallowed a little better 
an I at lir>t t nji postil 1 to pass t good ibed 
limigie I mallj hiwcer It became Inipcialtle 
to ent r r l)i r to find the mouth of toe erso- 

(hagu lih nv Lind f an instrument that u 

with ut th r I he onl> lau ng good that I mu 
jg» 1 t b h m me / om the fart that I dkeor 
rol th ( h ul I at Iwitrr l^irig on hit itomad 
I or th ru ( I a jni therefore he hu tales Jtk 
fooil hi h hjd I Iw eilher llritdd or mioced, lytog 
o hb IwBn Sii m nths ago a final attetoM «u 

ma k ( pou □ n trument into tbe ersophages. 

TTi itempt f Jrd 

I (his f se Imovi ihe whole of the cummeti taS 
wj u( ni> about a eighth of aa loch was left 
mil rJ r t wall off the mediastinsin. It 
I n It !>e the I rg>-,i pouch that I hare had uit 
rro b d I ttl hd a the Jower bor der of the inner 
en 1 f the la 1 1 If I had not been for the 
pcnii ng w nduw piug hi h was uied for the first 
tm i ihK sc I I hi nbelhcf I could have deth 

u e>s/ullv th so much of the common tH 

Iw uv. after th tiiv imh had bet cut the mso- 
phagi 1 wail and th all of the pouch separated 

I a nx th niTSfcure w disconJin nl 

r>ihi g fuf le<i togutbeT a I I could not leD 
»h re to mnl the n t n laion The operating 
» nduw plug how cr distended both parts of the 

mmon wall and I pt them in full ew until ^ 
botl m of the pouch w 1 reached. The operating 
wirtibw plug pro cd ( be a gnat advantsffe ver 
the f nacr plug which oUowed o 1) Intcnnittest 
baQoomng The bottom of the pouch In tnb ca* 
was ribbed with white tear tisiu so that the pooc* 
10 Id not be Inverted u In the other cue*. 

Oo tbe third day ilr F had hb first bowl « 
soup Tbe day before be wu Herflc w*t« 
whl hbes allowed normally Tnbsoop therw^ 
waa hb first real meal and I sal by sad witcf^ bun 
cat it He began eating with s spoon and “d iio 
trouble I ■ould stand it n longer and told nlm 
to dnnl It down. He look tbe bo 1 In both hand* 
and drank greedily until ho had emptied It roi 
tho first timo in ii rears he ate uprignt Dke a 
HI* foy was unbounded. Tho next day he had s chop 
for lunch and beefsteak and vtgrtahJe* foe dinner 
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SUintARY 

Webs of the cesophagus may foUow^ trauma 
or anj disease whi^ causes ulceration The 
^eb ma> be on insignificant fold attended by 
indifferent or sbght symptoms or It may be 
large enough to give severe obstruction m 
swallowing Webs of the cesophagus occur 
behmd the cncoid cartilage and neither the 
fluoroscope nor the \ ray plate shows their 
presence. 

Webs arc best treated by cutting aided if 
necessary by dnnilslon with the end of the 
ocsophagoscope. 

Three cases of cutting the common wall of 
on CEsophageal pouch ha\e shown that — 

1 The procedure 13 easily accomplished. 

2 It 13 probably safe 

3 It results m a climcal cure 

The actual fate of the pouch after cutting 


IS not yxt established A suffiaent sli^t to 
mamtam normal swallowing is readily kept 
open by the passmg of bougies It is still 
to be settled how long the patient must pass 
the bougie 

The best method of diagnosing webs and 
pouches IS under general onxcsthesla and by the 
aid of a large o\ti 1 ballooning cesophagoscope 

Cuttmg the common wall in a large cesopha 
gcal pouch is only practical under the constant 
balloomng made possible by the operating 
wandow plug 

It if should pro-e that the sht in the com 
mon wall made by the knife or the sassor 
punch should m time reumte it would be 
worth while to try dividing the common 
wall with the cautery Should the common 
wall reumte it is a simple matter to agam 
divide It 
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SURGICAL TREATMENT OF BANTI S DISEASE 

Repow ot TmiEE Cases* 

By Cn.\RLrS D LOCKWOOD II D I VCS P ujz>. Cautmxh 


S URt ER\ of the spleen has received 
0 great impetus In the past h\e vTiirs 
and a suflicitnl number ot splcnec 
tomies ha\T n Ixjcn perf rmc«I to es- 
tablish a fjirl) secure basis for detcrminbg the 
indications and value of the procedure \l> 
contnhutlon is baswl upi n a tardul review 
of the literature and |>cr>oru] oliservalton in 
three cases of Rantfs disease spfenettomuevf 
and herewith reportetl 

Dr G B Johnstone in an exhaustive n 
sum^ of this subject in 1908 reviewed all 
cases of splenic anrmia 6t in ull treated b> 
^Icnectomy up to that tune Of that nuni 
ber 49 recovered and tj died a morLilitv of 
19 5 per cent I have endeavored to collect 
all cases reperted smee 1908 and I add three 
eases of mj own ail of which recovered 
Observation of m> ohti ci'<s and a stud> of 
those reported in the literature of the p.ist 
few jean leads me to believe that the term 
splenic annma best designates the van>u 
phenomena accompanving this diM.asc and 
as fu^ested b> Rximan and WiJIarJ three 
stages may be recognized 
The first stage often extending ovtf a long 
penod of jearb lj charactcrizerl bvstplcnoracg 
nij anicmia ga.stro intestinal hamorrhape* 
and pigmentation 0/ the sLin The seond 
stage, of short duratum gives only the added 
BVTnptoms of renal insuffiaencj In the 
third or terminal stage the dominant feature 
of the disease is the failure of liver funetJan 
With marked asates and extreme emaciation 
The ayroptom-complcx described by Bonti 
applies csp>ociaJJ> to the aaatic stage of the 
dtscasc, Iwo of roy cases fall m the third 
stage of the disease one belongs In the second 
stage. All three eases show^ greatly cn 
lar^sd spleens ancenua of the secondary type 
leucopamla and pigmentation of the akin 
There was no ctfologicoj factor common to 
all three cases AD denied syphDis although 
one case gave a pcaitave blood W ossermann. 

SmI brfer* Suflal 


)PI R VTIVX TXCHVIQCn; 

\ long left rcctui. inoiJon was found en- 
tirelv Mtjsfnctorj for the removal of tie 
three spleens, although two of them were very 
large and raanv adhesions were encoantered. 
\ltcr the adhcbions were separated, the spkoi 
n I quickiv dcLivcred from the abdomen by 
encircling it mth the forearm and dbow much 
a one would pick up a large watermefoe with 
one arm Much time maj be kat by fntDe 
attcmi ts. to deliv cr a large spleen bj gnuping 
the evige with the fingers or Instniments. 
\ltenli n has licen called bj Dr J Maj'o 
t< the unporUnce of ligating the sjMenic »i 
terv l>tt re t >nstncUng the veins. Mnch 
b) lod I thereby saved the patient In ffij 
second ease a huge bpiecn the vessels were 
lamped simultaneously and the spleen re- 
moved belorc bgatjon wtis atUmptw The 
organ was verv vascular and contained a large 
amount of bl >od Fortunatelj It was throw 
into a large stenJe basin WTicn the damp 
was remo\e<i from the vessels attached to 
the spleen about a litre of blood escaped 
into the basin Dr Harlan Shoemaker who 
was watching the operation suggested that 
the bl km ! lost Irom the spleen be reintroduced 
inti the patient 5 veins. I promptly acceded 
and within ten minutes 750 centimeter* of the 
patient s own blood was filtered citnitcd and 
reintroduced mto his vcin^ This proceduit 
of autotrans/uviun was thought to be original, 
but I have found that Lichtenstein reported 
eight cases of ruptured extra uterine preg 
nanev and one of rupture of the uterus, in 
which blood WHS scooped out of the abdomen, 
defibnnated dDuted with salt solution, and 
rcintroduccrl bto the patient with brillliQt 
results In lioth ray eases autotransfusion 
proved of striking volue. 


Cssai M R- male sge 7 Csocsibn « 
capation brtkeman. Chief complaint wetioi^ 
ujorexla, doll, heavj sensation In sbdomc^ DiefO* 
In* from the bowels, rertlao at times. In Septeffl- 


Inf from the bowels, Tcrtljo at times. 
St. Pol. DanwlwT 
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her 191a Then apparcntlv in perfect health the 
patient taid hii borcls filled with blood and he 
paiaed a large amount of black, tarry foul-emelhng 
matenal from his boweU. Thu was accompanied 
by deep hcavj pain In the lower abdomen. From 
this time until December 1915 he was able to do 
only light work- He tired ea«l} and bad constant 
heaN’> feeling m his lower abdomen. One week be- 
fore entering the hospital he had another act ere 
hrmonhage Irom the bowels, accompanied by 
sharp pam in the abdomen, lie also spat tome 
blood at thu time FamHj history negatlic no 
senous Illneas denied venereal disease. Habits 
dnnks an occasional gbna of beer smotes tobacco 
PhjTical eiamination thin anaemic yonne m*n 
Head negative except for pyorrhoea and decayed 
teeth Acst negative except for pulsaticm of the 
vessels of the neck Abdomen h\cr sllgbtl> 
enlarged symmetrical abdominal distensioa. Fluid 
m the peritoneal cavity Splenic tumor extending 
two fingers breadth below the umbUlcus Gemtalia 
and extremities negative Reflexes normal Wos- 
sermann positive. 

Blood examLnadon, December 14 1915 hxem 
oglobm 43 per cent (Tallqmst) color index 8 
ErythroeWes emm, 3480 000 leucocytes emtn. 
6,800 Hemof^Wn 35 per cent (von Fleischl) 
color mdei, 6 Erythrocytes cmm. 3 too 000 
leucocytes, cmm. ii 800 Polymorphonuclears 80 
per cent lymphocyte* 14 per cent large mononu 
clean 4 per cent eoiinopblli, 3 per cent tlxe 
variable macrocytes positive microcyte* positive, 

OptraiUH JaHuarj 4 ipi6 Splenectomy aoa 
omeniopc^were performed through the left rectus 
indsloii. The abdomen contained a large amount 
of straw-colored fluid. During the dosurei of the 
indslon one quart of nonom salt solution was 
given under the breast 

Petfo^alivi Hripry Prompt recovery Itom 
operation, with temporary Impiovenient In general 
condition and then gradual failure. There was no 
return of httmorrhage, January 10 1916 six days 
after the operation the blood picture was os 
follows 

Erythrocytes per cmm., 3 100 000 leucocyte* per 
cmm. 37300 differenlial count stam \\ 
method air polvmorphonuclean 41 per cent 
lymphocytes 34 per cent, large mononndears 33 
per cent poikilocTtosls absent slie 5 14 macro- 
cytes positive few Remarks coagusbfllty In 
creased color red cells pale, 

January 16 1916 twelve days after operation 

Hemoglobin 60 per cent estimated color index 
I 3 erythrocytes per cmm. 3 150 000 lencocvtes 
per cmm. 34 000 differential count polymor 
phonuclears 64 per cent lymphocytes 5 per cent 
large mononudears 18 per cent eotlnophiles 4 per 
cent polkilocytosij none macrocytes positive. 

January 34 1916 three weeks after operation 
leucocyte* pet cmm. 13400 

^Mien patient was last seen In October 1916 he 
was extremely emaciated and had marked asdte*. 


He was being tapped twice weekly and as much as 
three or four gallons of fluid vrithdrawn, 

Ijibcratorj record The spleen measnred 5 by 
IS by 34 centimeter* Microscopic examination 
increased connective-tissue stroma, many young 
leucocyte* In the vessel spaces. 

Pathologic diagnosis hy-pcrtrophied and en 
gorged spleen 

Case 3 John S are 31 Prinapal complamt 
was weakness penodlc headache alttrnatinR 
diarthcca dyspnoea eplstaii* and ocamonia 
jaundice Prevdous diseases malaria, at 13 years 
of age measles and chicken pox gononheea 
denies syphilis Habits steady Moderate dnnker 
smokes and chews tobacco Has no drug hnbit- 
Physlcnl examination well nourished subictcnc 
tinge to the skin mucous membranes pale Abdo- 
men distended epigastric tenderness the liver ex 
tended two finwri below the costal mar^ Splenic 
tumor reached almost to the brim of the pelvis. 
Elxamination otherwise negstiv’c. \\ assennann on 
the blood negative. 

Blood plciurc before the opemtion erythrocytes 
per anm 3 loo^xw leucocytes per cmm . 6400 
niemoglobin So per cent diffcrcDtial count soo cells 
smaD mononuclear 30 per cent large roononudear 
9 per cent indenuie ncucleos 3K per cent, poly 
roorphonndear (neotrophlles) 5 per cent polydnor 
phonadcar (eosluophlles) 3 Ji per cent urine normal 

OptroUon AfrU 16 jpt6 Splenectomy and 
omentopexy Inlravenoos irdosion of 7So cubic 
cendmeten of dtrated blood recovered from the 
spleen. Pathologic examination of the spleen 
gross exammallon of the spleen about five time* 
normal size. Smears taken, hllcroscopic examina 
tion Smears show many small mononudears 
leucocytes and o few polymorphonudear cdls also 
cosinophiles. Sections the capsule is t hi ckened 
nuipighian corpuscle* are on an average a little 
larger than normal, the trabecula: are normal and 
the spleen pulp is replaced in many areas by con 
nective tisjrae. Dimensions 8 by 14 by aa cent! 
meters weight a pounds iiK ounces 

PotioperuJtxt kuiory The patient made an ex 
cdlcnt operative recov cry but compiained of much 
abdonunM distress and for a time grew weaker He 
then gradually improved and left the hospital much 
stronger He has continued to improve with 
slight remissions He Is now able to do light work, 

Blood picture June la 1916 harmogiobln 65 per 
cent color index 1 erythrocytes per cmm. 3 030 
000 leucocytes per cmm. 16 800 polyTDOrphonu 
dean 66 per cent lymiphocytcs ao per cent large 
mononuclean ii per cent eoslnophiles 3 per cent 
pcnkBocytusis not marked nudeation none sixe, 
some irregulanty polychromatophllu present 

Both of these cases ore I believe, true 
cases of splenic tmaania In the third stage of 
the disease with the symptom-complex of 
Bonti 
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Ca 4 e 3 MS male tgc 47 RuitUn, oc npa 
tioD rootOTTfUD, Admlc(co December 30 qis 
C ompiamt Twin. In. the abckiraTi heo-liicho low 
of eppet te pam m the back and les* Sii iDontb 
befoTetnterin|;tbehoipltQl he bc^jan to fed droiray 
had headache poor appet tc pain in the Icgi and 
numbncM In about three monthj he ffa\ up 
wrk becaoje oi 'freakneta He begtin t bftve 
cMUi with high temper ture up to 10^ and Ight 
iweau, r tient became j undl e<l Oil ber 8 he 
went to the Crocker Street Iloapital FI® »as 
piven mcrrarlal inunctwn and potoauum lodi I In 
loTEe dcuet, and improved ha temper lure rctam 
Ing to normaL The trouble recurred in about a 
month He wai gnm treated ^Uh m rcury nd 
putaaoinm kid de nd eco%e ed rufbt entl) t go 
to work The n xt itm he lid n I Improve bv ine 
(rentraent *ilh mercury 

Frftieuj tUxtssfi Mcaolci D roe* eocrcal 
daeaiei ramilj hfit ry nejat ve Habit ol 
cohol moderateiv 1 hviical eiarmrutGn alight 
jaundice heart oounda faint ivitoUc murtn o ec 
the ape and tncuipld real b "er extendi tao nn 
gen breadth below the coiul arch Spleen greatly 
enlarged. Abdomen leemt diatended and Orepan- 
itic Stomach exanunat oo teit mod oegau e 
Fiec« negatlre do blood llanermann negatlv 
Jsnuary it tgi6 aplarci^ ePtraJ t* Culture* 
made from the btood aiplrat^ from (be bver d 
ipleen iboaed do growth The tarf ce of (be 
bver wai imootb 

ilnoe albuQu a trace a lew gianuUt cev 
Blood eiaotlnotj o February 34 06 erythro- 

cytes per cm m 3360000 Icrucocvtc* per nnin 
Q roe polymorph nuclean 40 per eot mall 
m Donu lean 46 pe cent m onud^rv 11 pe 
ce&c 

Blood examination September t 1016 barmo- 
^Wn s<5 per cent col r indc Sj per ml ervibro- 
cytei per emm, 3 04 000 leuiocjte* per mm 
13 100 pol) morpbonnclcan 30 per c Dt Urge 
mononuclean 3 per cent imaU m nonudear* to per 
cent uxe irregular polUlocylovb well mark d 
mtcroc^es present 

October 5 10 6 iplcnect my fl e bu dred 

ccntlmctcn of blood expresoed from th nlcen ftcr 
rnnovoi woi dtrated and rrintrodnccil into th 
patient i vein*. He itood the per tion well 
Fost 6 p*faitt 4 kiriery PatVent healed pom nl> 
but ran a high temperature for leveral d yi aft x 
the operation. He then began to Impro c tem- 
perature returning to normal and he remalDed bet 
ter for a week or two when he h d a r Upte with 
high temperature low of appetite and weakncsi. 
These reUpoe# have occurred periodlcallv up lo the 
preo en t time. Following attack! f lev r lie 
pallttt will hare diarrhcEa for a day or ta and 
temperature rctumi to nortnoL 

Blood examination October 14 iq 6 faaMno- 
gGWn 60 per cent, leucocytei per emm 334»o 
Blo^ exjunlnatioD IsovcmbCT 10 06 hwma 

globb 60 per cent erythrocytea, per onm. 3 160,000 


Icucocy-td per emm 33 700 polymofpbccBdeso 
14 per cent large mononuclearx 4* per cent n^ii 
mononuclcarv vs per ct t, tovinopbib i percoK. 

Thli case wa varkmily diagnoied ai IUax'i 
cirho-l hron c Inikmcnia iplenlc inwima, ud 
PvropUsmoau* The prmcnce 0/ a Ixtk ipJeea, 1 
■ccondarv onrmb with illght jaunoKe and 4 
ImcoparnG rc epl during a period of frrer JuBifr 
the dlag otli of inlcnic arurmla. Recent nrinalriB 
a d fun iuj al kldn v testi how very poor elLaiai- 
tl n and marked albamlnuna. I^thalem fiftH 
t apitc r In the urine f the left ureter ai the nd 
f 40 m u(o It appeared In the csihcterlted 
pecim n f ra ih right khl in ten tninuto. Total 
outp t In 30 ulev ua only 73^ percent ThB 
failure t kll ev function at timei tpproichei 
c mpl t pprcMio a companletl by high lexer 
n I H rrha It iv hOTJCteristic 01 the lecoad 
lag f pi nj xmi 

biw 1 »>um N ember 33 016 rrythrocyto 

t 4 30000 1 -u ocv tel 4 500 

lltTtecl 38 t JSC* from the literature, 
an<l Ihrct use* ’f ray owu maVc 41 in aB. 
f)f thi numlKT six diciJ a* a result of open 
tion nuting an opcratii’e mortalitj of 14.5 
|>cr tent Tht ojkcratiic mortabty prior to 
iQoS in ot cjM** rv js 19 5 per cent Iso doubt 
there h.i\e liccn jrtuij cuso nhtch bas-e not 
l)ccn reportctl an 1 there are rnanj more m 
fortijtn jourmls which I ha\T been unable lo 
secure but the uvrs herewith reported are 
rtproenlattvi. of the surgical result* In this 
disease 

Ojicntion done In the hrst stage of the 
discjM. 15 curative In a large percentage of 
C3SCS ami the ojxralive raortnhl) » no higher 
thnn m other major nbtlominal opciatwni. 
In the M.*ct ml and third btages of the disease 
there i till a large pereentage of rxcovwia 
With great unprjvcmeDt of health. Our 
vaewi regar hng jilcruc anronia will do doubt 
change Irom tune lo tunc as our hiwwiedgt 
regarding the normal physwlogj and patho- 
logic changes in the spleen become more 
evact Our experience thus far In spknec 
tomv for Uonti s disease would seem to 
justify the conclusion that o\ crfunctioning 
of the spleen whether of tone or bacterial 
ongm IS the cause of tbe nnaanm and 
changes so diaractcnstlc of the diseaie The 
moat striking Icssson taught bj m> cases 
the great dlstcnsibihtj of the spleen OM the 
Importance of saving to the patient, 
prcluiunory ligation or by aulotranslusion 
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the large amount of blood contained m the 
organ 

CASES aZPOKTZD IN LrrERATTJRE SINCE IpoS 
I AiiBiosr Tnzo AmtraL il Gei, Feb 1913 
Male tge 36 no tubcroJoili, lyphUI* or malariE. Lirse 
abdominal tumor on left aide. Liver two fingm bdow 
coital ani, aecondary ajvi»Tntn- SpJciiectomy laD ot 
pancreaa tkd ofl In operatkci, Poitopcrative lymptoma 
of Intestinal obatructkin, temperature 104 dally (or aereral 
wecki ascribed to Inpiry of tbe gpleen. Good rtco\try 
blood picture returned to normal. 

* liLATE, J B Ann. Surg Phlla Sept, mm 
C hild i }4 year* old. Family hlatory newtlve. Quid 
weab and p^c Painful micturition and dneattkm, large 
tplecn filhng half of tbe airmen. Blood hcmofriobin 
45 p>er cent, white blood corpusdes 6,600 red blood cor 
puide* 3406/D00 SplenectomT compiete reerntry 
3 CiAit, ED (5) Female age as primary apicnic 
anrmla. Splenectomy Uajch 1913 Large amount of 
blood lent m tbe spleen at the tlrm of operation enough 
to blanch the ildn. 1,000 centimeteri Domul salt aolu 
tion Intravenotalv re c overy Great improvement, pa 
tient alive In 1^6 

^ FowijauR S. Am J Surn 1014 Jul> a caaea 
Caic I ChQd male age 5K Abdominal cramps, 
fever nose Weed enlargeir spleeQ end liver modemta 
aiarmla. Wtaaennann oegati\'e. Splenectomy complete 

Cue a N \ St II T Sept 1914. ChHd female. 
Fourteen moatbi old. bloderete arra^mU spleen enlarced 
tlx tima natorai slxe. Splenectomy comficte recovery 

5 GaiTirES E H Bristol M J 1913 mi. No 3 
Advanced case with dfriusii and aadtea ReonTry after 
splenectomy 

6 Gimir Ann. Suig FhOa. Dec r9i5 Female 
age sM yean. Splcaeclotny by Balfour recovery im* 
pnrvement 

7 IIakx, DoaoTOT C Female ago 45 no tuemor 
ibages recovery 

&. IlrraoT Ann. Surg., rhDa.. Sept 19L4. Klale 
age 30 jeaia. Malaria at 14 Jaundice tor three months, 
splenectomy recovery 

g llgjncx F C Atm. Sure Phlla. M v 9L4. 
Femtle Polish apd 33 Married. No chronjc diseuea. 
I\eaknesa, Jaundlre., sUgfat anemia, pigmentation of tbe 
iVln. Splenectomy In Jul^ 1913 Re cm e iy 

0 noTCUTTKiOH J Lxdilon of spleen for splenic 
anrmia, Proc. Royal Soc. Med. vi. No 8, Surg Sec p 
336 Boy seven years of a« large spleen, emadated, 
aruemk. Spienectomy cuiecL 

11 nAun ^ L. Providence JL J January igoS 
Female age 34. Tuberculosis of the lungs with hiemorriiagca. 
Splencctom> Recovery great Imp^o^■ement 

12 Knip Fi.\jnt f^roc Royal Soc Surg Sec vilL 
No 8 p 315 Girl seventeen years of age. Ascites 
bgmatcmftts. Splenectomy complete recen- er y 

3 LaCoutte (4) Feinale ago 39. Died 37 days 
after tbe operation. 

14 LTWu rm, II H CaL St M J Sept 1015 Male 
an 35 No tubcrculoeii malaria but no other chronic 
doeosc Spleen enlarged since chIkIhocKL Priodpol 
symptoms Jaundice esdtes, itching of the skin. Spleen 
reacted to the le\‘el of the umbOlcui. Patient tapped 


twke before operation. Blood picture haemoglobin 30 
per cent white blood coipuades 13,000 red wood cor 
rrasdes 3,000,000 Operation rebruarv I 3 1914 by Dr 
Eddman. After operation asates disappeared blood 
returned to oiraost normaL Patient able to work. 

15 MacDoctald (6) Chinese boy age 16 Splenec 
tom) le co vcr ) ' 

10 Meyib, ASoiT Ann. Surg PhUa. ilix 358 
Operated Maiuh 33 1908 Recovery Improved. 

ij Mato Clixic. Twelve cases compiled by IL 21, 
Glflin, Mayo papers igit Two deaths. 

18 Poole, E H Ann. Surg Phfla. Dec 1914 
Female, age 39 Bloodv vomitus dark itooh, enlarged 
tplecn Blood hemoglobin 38 per cent red Wood 
corpuscles 1,600,000 Pie-operativo transfusion with 
hrmolj’sis ai^ vomiting of blood. Second transfusion 
700 ceotlmctcis of blood. Splenectomy re co very 

19 raEfcr,E.M Alabima M J., Aprfl 1910 ilale 
age 36 pTotiacted attacks of malaria, large abdominal 
tumor Splenectomy stonny convalesced perfect 
recovery ncaJtfa norruai eight months after operation. 

to KAitET R. L Tex SL J Sept. 1914. Male are 
31 Porter No specific disease Symptoms disments 
enlarged abdomen moderate Ti^rntn, ao Icccocytosli, 
asdtes. Died nbe days after operation. Developed 
some asdtes after operation. Postmortem atrophic 
dnbosls of the Uw 

31 Roiwax and WrUAW) (3) Report two case* 

Case I kenjog male operated upon by Dr Guthrie, 

? )lenk arjTnla fn second stage tlm years dnratioc 
plenectomy patient died of gradual onring from stomach 
and intestine 

s Female, age 18 ^ilenle auenla First stage. 
Splenectomy Recovery with pleural effusion and pus in 
tM fower abdemen. 

33 S aiuryu F Cax. deg osp Jan. 19 
Mdeagea. Splenectomy bypercythcBnia after operation. 
Recovery 

33 Scutcia (7) Male age t8 Rusdan. No pxe 
vhms infection*. Chief symptoms bleeding from noaa 
and mouth. Splenectomy Poatoperative thromboals 
of mesenteric dn. Gangrene of the small intestiae. 
Rcaection death. 

14. ScoLEXS, J E. (3) Thrombosli of splenic vdn. 
Sev^ shock postoperative. Large collection of pus in 
lower aMomen, frcil fistula, final recovery 

33 STuarm M G Boston hi ft S T May 3.1 1014. 
hlafe age 8. Ilicmatemesia, some cnroclc Infection 
moderate anaanta. Splenectomy The patient had pre- 
viously had an operatioQ for infected gunshot wounds. 
Splrak eBlargement followed one year after Fair 
recov er y 
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GANGRENOUS CHOLECYSTITIS 

Wrm RzPosT or a Cask Due to tut: Gai Bachxcs 


Bt CrLBERT GDOI FREY COTTAil M D FACS S ax Fall* Soinii Daxcta 


M rs F B tgcd 41 formw* »iUc Uviaj; 
ne»r llArriibure. D^ola mother of 
ilx childrco the >CKinccxt 8 year* old. No 
ttpedol ddhcuJt) with ajiy of her laboa or 
poerperia and free from hi tory of »evcfe lUocw 
except typhoid ten \ or a;jo and meatlei au year* 
an 1 uw her hnt n Ma ch S iq 6 in on^uJla 
tion uith Dr Ifcrbirt Daj obtaitung the fuUoning 
hutory of her pre^ t UJoesj 
T*o davi pre louiJ^ in the forenoon the had 
felt aa «cil as UAual but after aorljna onusually 
hard ah morning had f It nai througn itk. k> er 
port of h r heat jnd later In the la> m the pper 
abdomen part ularlv In the tmdhor compaoied 
bv vomjtinx Ur Dav nw her for the hr t l n e 
that ‘colng Q 1 n| the whole abd m o t oder 
prmuxe nr^u mg iigastric pai RlgWu b- 
aent r*ul« j ten pcrjture o8 4 1 

On th foil a ng da> March 7 ah eomphiinedof 
the cnoit pain liout the navel oM 0 ih nghi loa 
([uadrant an I Dr Da) fount trvrne 1 od n aa 
over McBum ) a point with omrlcd rlgi I iv aome 
teoderneu and ibght rigtdii) In the ti^aJl bla Jdef 
repoB and gen ral (^'^lpaaitea Ire^iurv c (be 
lover desce ding I a p oduced intcnae pain in (he 
right kmer qu irant Pulie 80, t mp<.ra(urc 

« 4 F 

The diagn»4S t that time appeared to be bet veco 
cbolcO'aliiu ami p{A.odJ lu pooibiy both The 
patient had D t men tnuicd aincc January $ 016 
and woj auppnx,Tj 1 lx p eguant Ikihccq one and 
t»o m nlbi 

On the next day Ma th 8 when 1 fir^t enw her 
the aymptom fut ipiin shifted to the upper abdo- 
men w th ex {in i tcndi.rmx» and ripihty to the 
right bypoi ho Inum and the e oul I l»e mo Je out 
by deep paJpjiion a globular moM which fcetmlngtv 
could nlv be ihi. g II bUdd ligbth di leodeu 
The pulae »a> th^ t mperatoro loo I 

Diagnoiit acute cbolecyatith oi an oouauaJly 
virulent lype 

She wna removed that aft moon to the M Ken 
nan Hoapital Skiu Falla where a blood exomina 
tion abowed the foil wing recU 4 824 000 white* 
itjoo hjcrooglobin 85 per cent polymaorphunu 
cTeara, 70 per cent fyinphotytet j per cent 
mODonudeara, 8 per cent imoslltonala per cent. 
The orinatyati vaa aa folkiwi color dark atraw 
ckr^T fpttifiv gravity 030 react! n id vugnr 
neatlve albumi p^t v 73 mms per bte 
•e^Dcnt many pus and epithelial tetls tindv 
granular casta, uratca and phuaphatc* coioD hadlli 
Pulae 88 toBperatnre 100* F Lotcr on the 
pulae vaa 85, temperature 00. F aaggeaUng 
aopcrfidally aome abatement of the levcrlty of the 


infection but the local lymptoou re traine d 
changed and the pent a bad night and im to 
belter the foUowlng Enoming, when I 
through Q itrulght right rectus indiion. I exposed 
llte gall bladde tmding it buried In adhereat 
m ntum and large Intestine but the 
were nx nt and easflv released. The gafl-hiodfa 
was t ghtly b t nlcd and of a deep red ecto 
N J (Ih fu lu w os a greenish, blistcry ga ng r onju i 
oval area 15 entiractcn In the abort and 1 1 feiili- 
meter In the long diameter and a abort dirtano 
ha L a small area of iliuJlar appearance (Fig. s 
font piete) The omentnm which had id- 
herroi alAo ib wed a yellowlsh-gTcen aba^ at tbs 
point of c mart tipirstion ^ the gall-hhdder 
>-lcbIei| da k grtenUh bile w ih no visible evidcncBcf 
pu Th'fewcjTfi eirruUitonei about ibeiiteof 
grains of wheat \ maD stone U seen near tbe 
du i end 1 Ig ) oot pleve 
1 (h Q iroioeded to remove the nil-bladder 
begin'' h8 ai the lundua and immediately found tbe 
eni n (lunioD n junapos il 0 to the Ow gug^^ 
n u 1 disH led t louae from the 11 erbaextothe 
vat du t vKi b I i iJed lict eefi force^ and 
hgaietl at the I r V ml cod not without dlmeo lty 
>11 4 01 of ibe inaliilii) f the duct which kept 

tearing a> f om th tor cpa all tie time bleedlM 
Irvelv to th VI arten uaul i ed. Th* laB* 
bl dd f m Jill bed locelher tbe edgw of 
the pent m ov r la for i r bed and anchored a 
wrjj prU d a aage I be d wn to tbe stomp 0< lie 
e> t u a J 1 ding ul of the abdominal l uriiW i. 

Ret erv ai una mpamed by inddeJit 
e ept th audden termination of the preffuan>7 ** 
th al th da> after tbe opefal on. 


The liattcn I igtcnl ucnraination of tbe 
Closed gjll bladder brought forth hadlngJ of 
the greatest iJocalUu. iaterwt and I take thn 
opportujuty of comraendlng the pains ta kin g 
werk of mj laboratory assistant, ^Ir Charles 
\ \orthrcp m this connection 


D cteriologkal report c 


renoua gall-bladder 


■b tear from gangrtnou* area abowed tbe 

presence f a largo plump hadbus ^ 

Cultoro started from above In boulO» 
Eighteen hours later stained apedmeni frefonffl 
and aub-culturc* made In bouillon, agor-agM stmt, 
lactowc broth (formenuuon tubea) and flocnwe 
litmus agar plate. , _ 

UorMtfj Stained apccimen of ci^urt 

•bowed a mixed growth of atapbTiococd and a 
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moderately long plump btdllua irith rounded ends 
occiirrlng ilngl} in pairs and very often in long 

CuUural feaiurcs (i) Moderate clouding (2) 
odor not noticeable (3) abundant flocculent aedi 
ment (4) evidence of gai by frequent bubble* com 
5 ng to ine auriacc. 

Examination by hanging drop showed non 
motili^ 

3 Examination of sub-cultures in 2 
llcrphei^ Stained spedmens showed a atrong 

ly mixed growth of staphylococci and the badUus as 
found in the original culture, 

CvllaraJ feaiura fr) Arar amr (ilant) — 
growth moderate, beadeo, raised, white (2) glucose 
agar (slant) — growth abundant, widdy spread, 
gas buDblei numerous (3) broth — similar to ongi 
nal culture 

After twenty four hounsub-colturea foranaerobic 
growth were made in broth, glucose agar (stab and 
slant) and agar agar These were placed In a 
Novy jar which contained 10 grarru of pyTogallic 
aad and 100 cubic centimeters mat per cent solo 
tion of NaOH per liter of capacity Jar scaled 
tightly and Incuoatcd for twenty four hours 

4 Examination of anaerobic sub-cultures In 3 
and second anaerobic sub-cultures started 

Stained spedmens showed a preponderance of the 
plump rounded-end badllua, appearing less fre 
quently in cbmm Stained well Mth all aniline 
stains Gram posiuve and capsular stain positive 
Cultural feclura (i) Agar (slant) — small white 
colonies growth not abondant (3) glucose-agar 
(slant) — growth abundant more than on plain 
agar but appearance the same. (3) glucose agar 
Slab) — gas bubbles ihowiag tkroughout meoia 
4) broth — growth abundant doudy sediment 
same as previous cultures Hang in g Hmp fTumma 
tion showed non-moUUty 

5 Examination of second anseroblc sub-cultures 
at the end of twenty four hours resulted as follows 

ho change in appearance of organisms possfbK 
the length average shorter than heretofore. Growtn 
of cultures compared similarly to previous growths 
except a scanty growth was found on plain aw 

6 Sub-cultures made In milk and iltmus-mllk and 
incubated aerobically with the following reiulu at 
the end of twenty four boura 

(a) Add reaction in litmus-milk- (6) Gas bub- 
bles fonrung (r) Digestion seemingly slow 

7 Anaerobic miU. sub-cultures started with the 
following results 

(a) Reaction same as aerobic cultures (ft) Pre- 
apitation of casdn without digestion 

Twenty four hours later casein completely 
curdled. 

8 Male guinea pig of av'eroK weight Inoculated 
with o 5 cubic centimeters broth culture of twenty 
four hours growth- Injection made in peritoneum 
At the end of seventy two hours no apparent change 
in condition. Another injection of o 5 cubic centl 
meter twenty four hour mflk culture giwn in 


muades of abdominal wall Pig died about eighty 
hours after second injection. Abdominal warn 
gangrenous and oedematoua. Smear* and culture* 
taken from blood of heart fluid of abdominal wall 
scrapings of stomach wall and liver 

Smear i Fluid from abdominal wall ftfsiiv bacteria 
iound of tbe cbaracterijtk: form. Occurrence in pain and 
slojde. Klarked number of spore* noticed 

Smear 3 Stomach. Bacteria larger occurrence tingle 
In pain and in chalnx No spore*. 

oraear 3 Blood from heart. Similar to Smear 2 
Smear 4. Liver Few pee aen L Twenty (our hoers 
later all tbc cultures showed a moderate growth. Speci- 
mens prepared fran sB and stained with methylene uioe 
capsular stain, spore ttaln and Gram a Tbe charactemtic 
hnftrn w e r e found in aH 

Bactertoiotical cendusbxs The morphological 
and cultural findings mdicate conclusively that the 
organism I* the bacillu* aerogenes capsulatus 
In simuning up the fentures of interest m 
thie case I would emphasize cspcoallj the 
fact that while gangrene of the gall bladder of 
ordinary bacterial causation is uncommon 
W J and C H Mayo havTxig seen but one 
case in 433 operations on the bladder and 
ducts and John B Denver only two in 328 
operations on the bdiar> tract ^ gangrene of 
the gall bladder due to gas baallus ij^ectlon 
seems to havx hitherto escaped observation 
no mention of any case of the kmd in liter 
ature occurring so far as I ha\x been able to 
discovxr There is no apparent reason why it 
should not occur oftencr with the gas badllus 
a normxJ inhabitant of the intestinal tract, 
but the fact remains that hitherto it has been 
unknown as a causative factor m gangrenous 
cholecystitis VvTiy it should ha\x been con 
cemed in the present instance I do not know 
One thing is certain the gas bacfllus is here to 
be reckoned with m South Dakota as in other 
parts of the world, this being the fifth case 
In three years m which the micro-organism 
has been recognized in my own experience 
alone and while It is true that it Is most com- 
monly nssoaated with crushing mjunes of 
the extremities it occurs occasionally in 
traumatism of the trunk and the present 
instance shows its abflity to start an acute 
infective process even without a predisposing 
injury It is cspedally imperative that we 
recognize and be prepared to deal with this 
form of infection, no matter where it attacks 
the body since it is unquestionably one of the 

DesTtr A«Sk«nt. Sujiiij ol Um Uppe Abdnm, voL B. 
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moat MTulent and imcompromlslnj of which 
wc have any knowledge The inoculation 
penod ia about forty-eight hours' and the 
death rate eatimatcd at about 50 per cent * 

TWfQ J. A& U Am Wi. * 5 ^ 

3 CliASfntit 3 Am U Am 


Hrwitt agrtang \rith BJale and Lthcf b 
of the opinion that recovery is rare after 
the third da^ of the de\tIopracnt of the far 
fection 

J Am M \t* I(T t*7 


THE ‘VBUSE or CtSkREkN SECTION' 

Bv J mriTRIDCC miXIAJls if D D rreoti: 

Prill iMi «( Ctautno, Iw (t<i 


T O wa} of thinking one of the chief 
adAuntage* of auth gatherings aa the 
Clmiail CoDgreaa ia the opportunilA 
thej afford tor the stondardixation of 
ffurgicol thought and practice thercb> enab- 
ling one to catabiiah a ratiooai mean l^tirtm 
the extreme \4ews of the enthosiaat and of the 
uJtnicon 3 cr\*atiNT 

Unfortunatel) hiatori shows that adAiinces 
1 q the practice of mediane and surgeo nre 
rardy attained in a tboroughiv ntional 
manner bot that a period of undue cnihu 
alasm or eten of almost reckieas abuse 
usually precedes the ostabhahment of the 
actual vaiae of a gi\-cn procedure 
From my peraonaJ experien -e and reading 
as well as from mv intercourse with jther 
medical men, I bcHeA-e that we arc at present 
going through such a stage in connection 
with citaarean section and I propose to 
utihie the short time st ra> disposal in giving 
my reasons for this con\nction GeneraJIj 
speaking, I consider that the operation is 
being abused in two wayi hrst, that it Ia 
irequcntly cmploj’ed unncccasarilj and 
secondly that riva when strictJi indicated 
It IS not always performed at the tunc of 
election, with the result that its moruUti 
becomes needJesaJy high. 

The prime factor concerned m bnnging 
about ihii abuse is de/ectivT mcdJcBJ IraJii- 
ing with consequent ignorance of the won 
derinl adaptabmt) of Nature and of the 
resources of obstetrica] art Subsidiary 
factors ore to be found in the techmcal 
of the operation, and in the glamor 


which till surrounda It In the pro/esdofui 
and Ia\ tnincl as well as in an undereslfarta 
Uon of It mortahtA That the abuse l» 
pnmaniA due to dcfectixT obatetneaJ train 
ing will be de\-doped during the coarse of 
m> remarks m that for the mameot J 
hall con ider only the 5uha»diaT> facton- 
It must be admitted that cooserA'atlvt 
orsarean section is technically a simple 
operation which can readily be performed 
b> anione possessing rudiraeotan’ operatiif 
abiliiA and furthermore, when loQowtd by 
(he complete remoAol of the uterus or bj 
lU low amputation it is simpler than the 
corroponding procedure in the trtalmenl of 
uterine myomata. Such bang the case 
ucaarcan section would seem to oSer an 
uncompambh easier method of dealing with 
complicated labor than more or less ex 
peciant treatment with eventual delivery by 
the unaided efforts of Nature, or after * 
typical obstetrical procedure. The former 
requires only a few mmutes of time and s 
modicum of operative cipenence while the 
latter often implies active mental eiertiom 
many hours of patient observation, and 
frequently very considerable techmcal del 
tentv Thus far the argument seems to be 
so cntlrdy in favor of ctesarean section that 
the uninitiated can scarcely be blamed for 
B3>>umiJ3g that there is no justification lof 
protesting against its abuse, or for coiv 
ufudingthat the Ideal to be striven for iho^d 
be its greatest possible utxlimtion so that 
eventually only two types of obstetrical 

cases would need to be dlBercnllatcd 
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those ending in easj spontaneous labor or 
requiring some simple operabon which could 
be fierformcd b> a midwife and those which 
bid fair to present a senous compUcabon 
which should be promptly ended by the 
surgeon Could such a diffcienbabon lead 
to increased safety for the pabent nothing 
could be said a^nst it even though it 
resulted in the e\ entual disappearance of the 
trained obstetrician the glorificabon of the 
midwife and the eialtabon of the skilful 
but unthinking cutter It must however 
be admitted that such a conclusion Is a 
Tcdudto ad ahsurdum and is contrary to 
the trend of enhghtened medical thought 

It IS currentl> beheved that the mortaht> 
of conservabve oesarean seebon should not 
eicecd that of other simple abdominal opera 
bons and probabh most of those here 
present, who have not had a large personal 
experience with the operabon would place 
it at 2 per cent Such results however are 
obtainable only under excepbonal conditions 
and I feel safe In stabng that the average 
mortalit) throughout the country approaches 
lo per cent In other words the operabon 
IS much more dangerous rhnn is gencrallj 
beheved 

How can this discrepancy be explained? 
The answer is very simple namely that 
ideal results ore obtained onlv when the 
operation is performed at an appointed 
time at the end of pregnancy or shortlj after 
the onset of labor upon uninfected women 
amid suitable surroundings On the other 
hand the mortabtj of conscrvabve cxsorcan 
scebon mcreascs with every hour the patient 
has been in labor and approaches lo per cent 
when performed after the second stage has 
become well established and goes still higher 
when the operabon is undertaken upon 
frankl) mfected or exhausted women The 
truth of this statement hn^ been concliisiv'cI> 
established by the studies of Edward 
Reynolds and Armand Routh, and been 
borne out b> mv own experience Thus 
while the total mortahtj m mj senes has 
been 8 per cent, only a single pabent was 
lost v-hen the operation was done at the 
bme of election 

This rapid increase m mortaht> is due to 


intrapartum infeebon, as is clearlj shown 
b} the following considerabons In the 
first place my expenence has taught me that 
the convalescence is less satisfactory after 
the conservabve operabon than when the 
uterus has been remo\*ed This becomes 
more significant when it is remembered that 
I do the former operabon upon uninfected 
women earlj m labor uhilc the latter is 
usuoll) performed late m the second stage 
upon women who were already infected or 
who had been subjected to vaginal eiamum 
bons bv those whose techmque was not 
abovT reproach Such observabons are 
analogous to the general expenence m the 
treatment of utenne myomata the conva 
Icsccnce bemg much smoother when the 
enure uterus is amputated than when the 
tumors are enucleated and the uterus is re 
tained The> point dearly to the conduaion 
that the involuting uterus offers a lessened 
resistance to infeebon and that a larval 
mfeebon which would probably have done 
little harm had labor terminated spontane 
ously may lead to death if it progresses m 
an inascd involuting uterus 

That this IS not a mere theorebcal deduc 
tion has been dearly shown b> the histo- 
logical sludv of a s^es of 45 uten which 
I have amputated at the time of labor A 
large fracbon of these showed acute in flam 
maUon o! the deadua which had dcarl> 
originated in the cervical region and was spread 
mg upward so that m cxbemc cases the cn 
breintenorof the uterus had become involved 
TTic existence of histological evidence of m 
fectlon was not surpnsing when the pabents 
presented on elevated temperature bdore op- 
eration butwasvery significant when observ^ 
m women who were free from fever and m 
whom the indication for radical operabon 
was afforded solely bv the fact that they 
had been long in the second stage of labor 
or had been frequentlj exammed bj persons 
with quesUonable technique before coming 
into mv hands 

As the result of these considerabons I 
think It fair to condude that conservative 
caesarean section is a safe procedure only 
when performed earlv m labor and that the 
probabibtv of larval infection makes the late 
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operation too dangerous to be undertoken 
except in unusual and exceptional dreum 
stance*. Accordingly I hold that it is on oiore 
to perform consenatiiT aesarean KcUon 
after the patient has been long in the second 
stage of labor exen though she presents no 
eMdent signs of infection Under such 
Conditions it is advisable to attempt to 
terminate labor b> some other proc^urc 
but if cfcsareon section ii» irapcrati\‘el\ ncccs 
sary it should be foUoued b> ampulalioii 
of the bodj of the uterus or bj total bj-slcr 
ectom} 

I shall fay nothing at this time conctrmng 
the cmplojTOcnt of the several vnnetics of 
extrapcntoneal caesarean section ui such 
arcumstaneca as J do not feci that we are 
08 )ct in a poiitiun to make positive slate 
menu concerning its merits but I have no 
hesitation in stating that the stnctl> extra 
peritoneal operation os advocated by 
Knestner and others is a difhcvilt procedure 
srhich should not be undertaken casuallv 

Thus far I have conndered the abuse on!) 
ID so far os It Is concerned with failure to 
operate at the proper tune and now I shall 
turn to a much more serious aspect of the 
subject namd) la-tit) in determining iht 
indications for the operation 

In the earlj days of the modem orsareon 
section obstructed labor wtu almost the onl> 
indication— “Contracted pchas and clogging 
of the birth canal bj ovarian and utenne 
tumors W c can all recall the old distincti in 
between the absolute and reJativx pelvic 
indication These were retained for man) 
j-cars hut as the mortality graduall) dimln 
ished the upper limit lor the ab^plutc Imlica 
tlon was extended to pelves presenting o con 
Jugata vxra of 7 5 centimeters provided the 
child was ahvT and the mother in good con 
ditlom At the same time the relatlvx indi 
cation was so extended os to include any 
case in which such disproportion ensted 
between the size of the head and the pelvis 
as to preclude the possihihtj of spontaneous 
labor Naturally this indication Is extreme 
Ij varuiiic and is dependent upon the size 
and consistency of the bead and the character 
of the uterine contractions rather than 
upon the actual sue of the pelvis, TTius, 


It nia> happen that one of two women, 
having pelves of the same size and chOdra 
presenting Idcnticnl head measurements, win 
have an cesv bpontancoui labor while tie 
other htII require a radical operttioa TV 
fcponlancoui. outcome In the former being 
due to the fact that strong utenne coa- 
tmction^ hail so molded the malleable bead 
oi. to adapt It to the contracted soperior 
strait while m the latter InefBaent con- 
traction or a Ics4 raallc-ablc head rendered 
such a termination impossible Consequcntlj’ 
if manifest and senous disproportion does not 
exj t It IS necessary to subjert the patient to 
the tc'st of labor m order to asccruin the 
lutcume In thi> cvxnt, one waits until the 
cemt has Ijetoroc fuJJv fhlatrd and then 
overtains the ifTcct of several hours 0/ 
second lagt pain From what I hart 
previously statcvl jt evident that if the 
test of labor fajU the time of election for 1 
conservauvt ta~arcan kcUoq has passed, 
onj It It IS then performed the mortality will 
ha\% increjicd to uch a point as to make it 
qucstunablc whiihcr one is ju titled m es 
iKWiDg the mothtr to great a risk for the 
problematical itj teriLC ol a nrwlj-bom 
chiH 

It IS therefore appoa-ot that in the presence 
of the nlisoluU imlaation the dcosfon to 
operate is pcrfectlj cleor while it is often 
extremelj difhcult in what 1 have designated 
•s borderline cases, and iinfurtunatelv for 
our pcaci. of mind the latter arc much more 
Common It is in the latter t\7)c of pelvic 
contraction that the greatest abuse ^ 
ciEsarcnn section «xcuri and I am convinced 
from m> reading as wxU as from in> con- 
sulting work that manv unneccssar) oper* 
dons arc performed Each )Tar I see patients 
from other aties who havx been advised by 
presumably competent men that casarean 
section is essential to a successful delivery 
and jet upon examination I find no evidmee 
of ciccssivT disproportion and some 
later I havT the satisfaction of seeing the 
patient delivered spontaneous!} 

Indeed 1 havx been reiuctantly forc^ to 
the conclusion that in many ports of t« 
Country the mere diagnosis of a contra cteo 
pelvis, iiropecuve of its degree U consldensl 
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a satisfactory indication for operation This 
indicates profound lack of obstetncal knowl 
edge and ignorance of the fact that from 75 
to 80 per cent of all women with contracted 
pel\e3 aill be dehv’ered spontaneously if 
given the opportunity In other instances 
the abuse of the operation can be attributed 
only to an obsession by the/urar operotivus 
Owing to the unusual incidence of con 
tracted polvis in the colored women of 
Baltimore and to the fact that they con 
stitute nearly one half of the clientele of my 
ser\nce I ha^*e had an unusual opiportunity 
to study the course of labor compheated by 
this abnonnaliU Excluding funnel pelves 
I sec each year 00 to 250 women presenting 
\'anous degre es of contraction of the eujierior 
strait, upwn whom I pxsrform 10 to 12 caaarean 
sections and one or two pubiototmes- With 
my present knowledge they arc all that I 
fed justified in doing and yet if I followed 
the indications adopted by some of my 
friends m other dues I should treble or 
quadruple that number Naturally they 
would contend that I am too conservative 
but I should prefer to bcheve that they are 
too radical Possibly the truth hes between 
the two extremes but, even so it would seem 
that there must remain a considerable 
margm for abuse 

Such a degree of conservatism can give 
ideal results for mother and child only m 
the bands of those who pxiasess an extensive 
knowledge of the course of labor m con 
tracted p>elvc5 and who study each patient 
intensively It would lead too far afield to 
describe in detail the methods by which such 
patients are studied and here it must suffice 
to state that I attempt to diffcrcntialc be 
tween those m whom such a degree of dis- 
proportion IS present as will certainly pre 
elude the possibOity of spwntoneous labor 
and those m whom It is absent. The former 
are treated by cicsarean sccUon at the time 
of election while the latter are subjected to 
the test of labor and arc usually dcU\cred 
spontaneously In a certain proportion of 
cases the existence of excessive disproportion 
13 readil\ established at the first examination 
while m a large number its presence or absence 
can be determined only after repoated exam 


inationa at weekly mtervals With increas- 
ing e-xponcnce the prognosis becomes more 
and more accurate but I hojo that no one 
will imagmc that I wish to claim that one can 
become infallible for it occasionally happens 
as a result of defiaent uterine contnu^ons 
or of a non malleable head that the eipocted 
engagement docs not occur after the test of 
la^r and one is then placed in the unpleasant 
predicament of having to chose between a 
conservative cmsarcan section after the time 
of election has piassed and some other exjx; 
dient. It is in such circumstances that 
pubiotomy offers the pxissibihty of saving 
both child and mother at a minimum nsk 
and It IS probable that one of the se\'end 
varieties of extrap)entoneal section may prove 
to be of still greater availabihty 
It may reasonably be asked why one might 
not be a bttle more liberal with the indica 
dons and do a few more sections instead of 
subjecting many patients to the test of labor 
The ansner is threefold first that it would 
lead to an increase m the maternal mor 
taiity second that it would result in shpishod 
mental processes as the performance of any 
op>emtion m the absence of a clear cut 
indication is a confession of obstetncal fail- 
ure and third that the presence of the 
acatnx in the anterior utenne wall con 
stitutes a locus minons resistmlue which may 
lead to rupture m subsequent pregnanaes 
Provided the utenne wound has healed by 
first intention such a pwssibihty is quite 
remote but if convalescence has been dis- 
turbed the acatnx is frequently so thin 
that rupture may readily occur To this 
extent 1 subsenbe to the dictum Once a 
OEsarean, always a ocsarcan 

I haNT dwelt at some length upwn the 
abuse of cffisarean section m the treatment 
of contracted piclvis for the reason that dear 
cut ideas upxin the subject have not yet 
spread through the profession and also 
because the abuse is more subtiJe than in 
the conditions which I am about to consider 
Following the advocacy of Lawson Tait 
A. P Dudley and piarticularly of Kroenlg 
OEsarean section has recently come to play 
a prominent p>art in the treatment of placenta 
pracvia, Kroenlg recommended its employ 



SURGER\ GWECOLOr\ AND OBSTETRICS 


iqS 


ment from two points of \iet\ first, on 
account of the appalboglj poor results ob- 
tained m the Duch> of Baden following 
purcl> obstetneal treatment and second 
from the theoretical conaidcmtion that the 
lower utenne segment which forms part of 
the placental wte is so constituted that it 
Is unable to contract satiifactorily and thus 
predisposes to further htemorrhage after the 
completion of labor Koenig s suggestion has 
been followed b\ manj but thus far the re 
suits rcportetl ha\-e been infen r to those ob- 
tained b) less radical procedures in the band 
of masters of the obstetric art 

I am willing to adroit that c-csirean section 
is occaaIonall\ the best method of dealing 
^nth the condition more particular!) in case* 
of complete placenta pnc\ia assoaate*! with 
a ngid cervLT and complicated h\ profuse 
baanorrhage ‘'uch a cirobiaatum honevrr 
IS extreme)) rare as ordinanl) the abnormal 
placental implantation earl) leads to soften 
Ing and partial dilatation of the cenxt Con 
sequentl) the best general treatment con 
sists m the fatroducuon of a Champeticr dc 
Kibes balloon which checks the hmmorrhage 
immediatel) and leads to complete diialatioo 
of the cernx within a reasomhie time after 
which dditcr) is effected b) c-crilon end ex 
tmctlon 

This recommendation is not based upon 
theoretical considerations but is the result 
of nine \xMr> expenente in m) service. 
During tiiat period all cases ol placenta 
prsrvia with one exception which required 
activT interference were treated >n means 
of the bag and bat one woman was Jo*t 
Strange to sa) that death occurred m the 
onJ) patient upon whom 1 baxT as )-et felt 
juidhed in performing ODsarean section for 
the relief of this complication but it was m 
no way connected with the operation os it 
was due to a chronic nephntis from which the 
patient had suffered for )-cars. 

As better maternal result* could not have 
been, obtained by an) other method of treat 
ment, our experience refutes the claims of 
those who postulate that ocanrean section 
it to a low mortality Furthermore 

the ex’idcnce becomes still more conxincing 
when I menboD the fact that our patients 


w-erc treated b) a succession of rendnit ob- 
stetnaans os well as by me Consequently 
It cannot be objected that eiceptioiml opent 
ivc skill 15 essential to satiifactoiy results. 
I am ready to admit that cquoll) good rcsilU 
might follow the employment U cnamui 
section b) an expert but I doubt vrry much 
whether they cuuW haxT been obtained fay 
m) assistants and I am sure that they 
could not ha/1 the sections been perfonneJ 
b) ca ual surgeom. 'Nlorcoxtr it must be 
remcmbcrixj that a certain proportion of 
hospital patients have become infected before 
admi si n so that from what has already 
been ‘.aid concerning the general mortality 
f co.’san.'on secLicn it is exidcnt that a 
certain pr iportion of deaths must inevitably 
foil \ had that operation been perfonned. 

in xitTT of mx cxpcnence I can see onh” 
two arpimcnts in faxor of the frequent ux 
of icsarcflQ section m this condition The 
first IS that it may saxT a number of chfldrrn, 
whitb ft luld be lust bx the nmdoxTDent of 
m>re lunsenotivt methods. This must be 
granted but when it is remembered that i 
lorgc proportion uf the children are prema 
turc on<i other* are aJrcnd) dead when th* 
env c into our bands it must be coo 
fessed that the gam wiIJ not be vcr> great 
and It 18 questionable whether it i* Buffident 
to counterbalance the greater maternal mor 
lalitv Incident to the operation. The second 
argument is that dcbxxrx by ciesarean sectloii 
is much m >re expeditious, and wtH eaxT the 
pbx'wcuin both time and mental anucty 
j^s also is true but the tTBining of tit esm 
sacntious olistetncian Is such that he la^ 
httJe stress upon such considcnitions, and 
until it has been demonstrated that a distinct 
lowering of niatcmai mortality will folhrsT 
the procedure I bold that its frequent cm 
ployment is subversive of sound obstetnew 
teaching and represent* on unjuatiliable 
CMBlon to the excessive surgical tendende* 
of the age 

\ third abuse of aesarean section connst* 
in Its Increasing employment in the treatmoit 
of edampsiQ Naturally even a 
trained obstetrician xrould not think rt on 
ploydug it if the cenii were sufiden^ 
dilated to permit delixrr) by forceps or by 
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\ersion and extraction or if the cervncal 
canal were obliterated and the external os 
suffiacntly softened to penmt of safe raonunl 
dilB. tn.tinn In this connection I sa> semi 
trained obstctnoan odviscdlj as I have 
recently heard of a surgeon who performed 
aesarean section upon an eclamptic raultip- 
ara whose cervix was more than half dilated 
On the other hand I hold that the opera 
tion is occasionallj indicated in pnmiparoua 
women who present an unobhterated and 
ngid cervix and a narrow birth canal and 
who show no signs of improvement after 
copious venesection In such circumstances 
the operation is more conservative than ford 
ble attempts at instrumental or manual dfla 
tation of the cervix smd I hav’e utilised it 
with great satisfaction upon sev'crol occasions 
In multiparous eclamptic women on the con 
trary I do not believe that cresarean section 
IS indicated no matter what the condition 
of the cervix, as In such cases the birth canal 
is suffiaently patulous to male vaginal 
h>’sterotom> a feasible procedure. After con 
siderable eipcnence wiUi the latter operation 
I consider it, when practicable greatJ> 
superior to abdominal cnaarean section on 
account of the simpler and more rapid con 
valescence and the avoidance of the abdom 
inal and utenne acatnx 

From my experience I believe that once 
in approximately 15 or 20 cases of eclampsia, 
caaarean section affords the most conserve 
tivc method of emptying the uterus so that 
what I wish to protest against Is not its 
occasional employment, but the growing 
tendency on the part of many to regard it 
as an almost routme measure In the treat 
ment of this disease. 

A fourth type of abuse of aesarean section 
consists m its emplojTnent m the treatment 
of certain abnormal presentations such as 
transverse breech face and brow presenta 
tlons. Naturally no objection can be raised 
against the procedure if the abnormal pre 
sentation is associated with such a degree 
of pelvnc contraction or excessive fcctal 
development as would give nsc to serious 
disproportion so that what I am about to 
say applies onlv when the operation 15 per 
formed solelj on account of the abnormal 


presentation The enonmty of the abuse can 
be best appreaated if each of the several va 
netics of rnalpositlon arc bnefly reviewed 

No properly tramed person would consider 
for a moment the propnety of performing 
aesarean section if the existence of the 
transv’erse presentation were diagnosticated 
suffiacntly early to permit of a simple version 
and extraction On the other hand its 
feasibihty is sometimes considered as an 
alternative to decapitation m neglected cases 
in which the child is alive but the shoulder 
13 so firmly impacted that version is out of 
the question It must be admitted that the 
desire to avoid sacrificing a hve child is a 
laudable one and should be encouraged pro 
vided It can be effected without too great 
danger or damage to the mother 

The fact that the patient comes mto our 
hands with an impacted transverse presenta 
tion means that she bos been neglected by 
an ignorant doctor or midwife and in all 
probabihty has already been infected by 
thcr ministrations 11115 of course pre- 
cludes the employment of conservative 
aesarean seebon os the time of election has 
long since piaased and mvolves the necessity 
of total hysterotomj or low amputation of 
the uterus if a successful outcome is to be 
obtained- 

Consequentlv the (question to be deter 
mined is whelnci one is justified m domg a 
PoiTo Cffisarcan section In order to avoid 
decapitatmg a child which while still alive 
IS aheady seriously compromised To my 
mind the answer depends upon the aoaal 
status of the woman her desire for a hvmg 
child and particularly upon whether she is 
the mother of several children or is pregnant 
for the first time In the former event, I 
hold that low amputation of the uterus is 
tt justifiable procedure, as the patient has 
already done her duty to the State and the 
IMMSibillty of further childbearing may be 
regarded as a matter of relative indifference 
In the latter event on the other hand I 
feel strongly that such mterference is highly 
reprehensible and that decapitation is pref 
crable to forever abolishing the reproductive 
function of a young woman 

This question was brought acutely to my 
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attention by one of mj awUtanta ha^ng 
ejected in such drcurastonces to do a Porro 
CMorean upon a \oung and illegitimately 
pregnant primipara I would therefore state 
that I consider it a senous abuse to perform 
a conjervativ e section in any case of neglected 
shoulder presentation and that a Porro 
operation is no less reprehensible in the cose 
of a pnnuparous women 

Recently a considerable literature has 
accumulated upwn the propnetj of resorting 
to ciesarean section as a means of dimmishmg 
the foetal raortalltv in breech presentations 
I hava no hesitation m stating os a general 
pnnapic that I comJder such a prowlurc 
httle short of scandalous provided the pelvis 
15 appronmatcl) normal and the child not 
eicessise In site Experience teaches that 
in such cases the average fcctal mortaifly 
falb below lo per cent while that of the 
mother is not inaeascd over that occurring 
m vertex presentations so that it docs not 
seem reasonable to diminish the mother's 
chances by several per cent for the sole of 
increasing those of the child b> a correspond 
mg amount. 

I will admit however that the opemtion 
may be justihable m the exceptional evTot 
of a tint pregnancy occurring Just poor to 
the expected onset of the menopause in a 
primipara with ngid soft parts should she 
deliberately elect to expose herself to a some 
what greater nsk in onJer to ensure the best 
possible chances to her first and last child. 

S imila r arguments have been advanced in 
favor of similar treatment m certain coses 
of brow and face presentations and they 
deserve the same characterixatlon as in the 
previous section 

In the absence of disproportion between 
the slic of the bead and ^vis persistent 
brow p resen tati OPS do not occur and as the 
transient forms ultimately become converted 
mto either vcrtei or face presentations It 
is evidence of profound ignorance of nidi 
mentary obstetrical principles to suggest the 
advisability of resorting to caaarean section 
to overcome a transitory phenomenon which 
will take care of itself If left alone. On the 
other hand the discovery of a perabtent 
brow presentation at the time of labor 


indicates that the existence of the dtattive 
disproportion had been overlooked at the 
preliminary examination and such neglect ot 
failure entails the unpleasant CDnsequeoco, 
to which attention was directed m the sectico 
upon contruLted pclvTS. 

To my way of thinking uncompkatel 
face presentations olTer a problem approi 
imatcly identical with that involved m breeci 
presentations, which needs no further ekbon 

dOD 

Finally In this connection I would call 
attention to the preposterous proposition of 
a recent writer that ocdpitopostinicir pres- 
entations are occaslonall> b«t trenteo bj 
CBMareoJD section \ anous Amcncan con- 
tributions to the treatment of this vanety 
of vertex presentation havT revealed such 
ab>’»maJ depths of Ignorance concerning the 
mechanism of normal labor that one is not 
surprised at such a proposition, whkh cm 
only bt regarded as another manifestation 
of the defective facillUes for teaching prm 
ticaJ obstetrics which so generalJ} prevail in 
this country 

The fifth and last abuse to which I ihall 
refer consists in the exploitation of the 
teachings of Reynolds that ewarean sectioo 
IS sometime* indicated oi an eiectlvT pro- 
cedure In women who are CDnstitutionaDy 
unfitted for chJIdbcanng but who present no 
evidence of mechanical disproportioD- Doubt 
leas, in the hands of RevnoWj and a few 
other experts indications of this character 
have been productive of excellent results. 
I know howcvxr from ray own eipendce 
that they arc difficult of precise application, 
and from my acquaintance with other men, 
I ora confident that they are frequently 
abused 

No one appreciate* more than I the bene- 
ficent results which have followed the lower 
mg of the mortality and the consequent 
greater usefulness of aesartan section but 
I feel that the time has arrived when a halt 
should be called upwn the indiscriminate 
employment of the operation by roany 
who are ignorant of the fundamental con 
ceptions of the obstetric art YVe sbooid 
always bear in mind that the decision to 
rcBort to nesarean section I* a confesston 
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that Nature has failed to fulfill her obbga 
tions and that it is the duty of the con 
scrvative obstctnaan to limit his inter 
ference to the greatest extent consistent with 
the welfare of his patients and not to be led 
astray by the glamour of an easj operahon. 

Each >’ear in my ward classes I take par 
tlcular pleasurem demonstraUng patients with 
border line contracted pehes who have 


been dehvercd spontaneously and I always 
say that any >oung assistant could have ob- 
tained a satisfactory residt by means of aesa 
rean section but that a much greater degree 
of skill and experience is required to ob- 
tain an equally satisfactory result without it- 
What we ne«l in this country are more 
thoroughly competent obstetnaans and fewer 
skillful but mdiscnminate surgeons 


A STUDY OF FCETAL hIATURIT\ IN UTERO* 


Bt CItARLES B REEH 

T he mvestigation of fatal matunty 
before birth has all the attractiveness 
of a problem m Euchd and Is attended 
by the same facility of demonstration. 
Thc proposition is advanced the tests ap>- 
pUed, and the result set down In due tune 
the ^be is delivered and immediately the 
antepartum findings are confirmed or con 
futei A further interest is lent to the in 
quiry by the fact that while the importance 
of ^e pelvic measurements has been uni 
versally conceded and taught it has been 
quite as umversally asserted and impressed 
upon students that no estimate of fatal sixc 
tn uUro nor of the cephalic diameters is in 
any satisfactory degree possible. Owing to 
this apathetic or incurious attitude such 
mentonous methods as we have employed m 
this study have been left unpracticed although 
they have been before the profession for years 
and only occasionally has some pertinacious 
enthusiast continued the work and furthered 
the cause Wthout danmng for this subject 
a greater usefulness than we attribute to the 
pelvnc measurements its equality m, value is 
undeniable while the mancuv’ers themselves 
have a preasion m operation and a suscepti 
brhty to proof that is far more gratifydng 
Inasmuch os human gestation may vary 
from 341 to 336 days it is obviously essential 
to know v\hcn a labor ought to occur From 
the standpoint of the hospital the expense 
must be considered scnously when a waiting 
patient is kept In the word week after week 
bdon tW C yaKPtotlctl Sodet 
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and on the part of the patient the long 
penod of uncertainty may not only be 
attended by expense but by a definite stram 
on the nerves that impairs the health- “Vet, 
notwithstanding these requirements very 
few hospital cases cither from ignorance, 
indifference or lactation can give the time 
of the last menstruation or remember the 
date of quickening So while it is true that 
labor does not occur necessanlv at the time 
of fatal maturity yet it is highly gratifying 
to discover through an estimate of that 
matunty a probable date whereon in all 
fitness and propnety the gestation should 
naturally terminate. For the solution of 
obstetneal problems furthermore thi^ knowl 
edge is a necessity In placenta pnevia 
acute and chronic dis«ises of the heart, lungs 
and kidneys as well as m the vast field of 
pelvic contmction, no interference can be 
attempted, rationally without an acquam 
tan<a with the measurements speancally 
mvolved 

In the senes of one hundred cases on which 
this study is based we have painstakingly 
employed three different methods and have 
secured results which. If not Invariably ac 
curate are at least practically successful m 
the majority of instances and highly flluml 
Dating in all It has been no part of our pur 
pose, however to employ the \ ray partly 
because this o^icct of the question has been 
cluadated recently by Keith, but more parti 
culariybecausewe preferred to try moregener 

Juttir e. err (For fiKofea, ms jx ) 
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ally a\’anable matruracnts IDkC tlie pcMinetcr 
and tape 

Before re\'iewing our work analytically It 
may be well to state tlint early in our inves- 
tigations we abandoned tlie weight of the 
child as a reliable factor m the estimation of 
matunt> ^e ma\ admit that long babies 
are usuall> hea\’y babies but is it not possible 
that this fatness merclj indicates prolonged 
detention and a postmature child? 

Babes put on weight In the uterus os easily 
andasvanablyas after birtitand the presence 
or absence of a certain hea\mcs3 should not 
be an CMdence of matunt^ in the embryo any 
more than m the adult- Babes of the same 
weight ma\ exhibit marked di/Tcrcnces In 
length, whfle babes of the same length will 
\ar> notoriously in weight though all are 
mature. We must not forget moreo\*er that 
heaxdness is a sign of present nutntlon while 
length is the indication of past assimilatioo 

The deposit of fat in the babe as In the 
adult, demonstrates that the intake of oour 
ishment is not fully uuUied that the limit 
of elaboration has been reached under the 
existing conditions, and the unusable mate 
rul must be stored up In other words the 
child is mature and a further growth u en 
forced by the unaccountable delay in utenne 
activity 

A fat chfld IS not necessarilv a healthy 
child and m many instances Is extremely 
liable to rises of temperature, but fat babies 
are much more difficult to dehrer and show 
a higher mortalitj as well as a higher mater 
nal morbidity than normal babes. 

The avrrage weight of the babes in this 
series b 7 pounds and a half The largest 
weighed 9 pounds and a quarter and the small 
cst remained at 5 pounds and 5 ounces though 
both were mature So long os the length is 
normal the weight may range from five to 
eight and a half pounds but owing to the 
accidents and uncertainties associated with 
the beginning of labor it b more than prob- 
able that a large percentage of babes (von 
WInckcl says 72 per cent) weighing more 
limn 8 and a half pounds arc postmature and 
will show an excess in length to continn the 
statement 

The birth of these large babies however is 


a serious affair not to say dangerous, tnd 
the time is coming when os McDonald sayi, 
a 10 pound chlkl will be a reproach to the 
obstetrician rather than a dbtlnctkm to the 
parents. This brings us to the questko that 
is bound tosuggestltielf ostowbatconidtiites 
matunty and while our present knowledge 
docs not permit an exact bwlogicaJ aniwer it 
would seem that maturity might be defined, 
tentatively a that state or degree 0/ fcrtil 
development wherem the child b enabled to 
surmount the penb of extra utenne life 
easily But what are the signs of this mi 
tunty If weight is unimportank on *hit 
should a diagnosis be based^ 

In the present study we haVT found certain 
opproximatc standards of size and age to be 
the most reliable guides such os — 

I The length of the child »» aJera which 
should Verge upon 50 centimeters. 

3 The luration of the pregnancy as deter 
mbed by careful measurements of the ntenis 
rather than by the lajMc of time smes the 
bst pvnod or by calculation from the more 
important date of quickening no matter how 
accuratvl) Lhe^rvtLntsareknown 
3 By the sue of the fcetal head which 
tbould measure from 8 5 centimeters to jo 
centanelers in the bipanctaJL and from 10 
centimeters to 1 2 centiraeten m the octafHto- 
frontai diamvters 

This b the more reasonable since the wide 
latitude in the time of conception the oncer 
tainty as to the normal duration of pregnon^ 
and the haphazard character of the onset 0* 
labor givTs to the hutory of the case a merely 
confirmatory significance. 

The lenglb of the child may be obtained by 
Ahlfeld imethutl 

The fcctal attitude ih ulero is one of com- 
plete flexion and Ahlfeld determined that 
the true length b double the length of tlrt 
folded child hence the rule lleasorc wim 
a pelvimeter from the well di/ferenuatro 
breech of the child to the upper border of the 
symphysb where the head usually 
Subtract two centimeters to aDoff foe the 
thickness of the abdormnal wall and 
by two The result is the length of the c^d- 
The same method b practiced in breech 
presentations. 
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Bcno accurate u the rulef The cases herc- 
mth reported onginalJ^ niunbercd 105 0/ 
which five were discarded for the following 
reasons 

1 A premature detachment of the nor 
mall) implanted placenta wherein the uterus 
was so mcomprcssible that a good technique 
was not possible 

2 Acute hjdramnios. 

3 A macerated foetus where no two results 
agreed 

4 and 5 Women with extremely fat ab- 
dominal walls through which it was nnpossible 
to outhne the babes with any certainty One 
had m addition a pendulous abdomen 

In the 100 cases where measurements were 
possible, we obtained the foUowmg results 

The antepartum estimate tallied exactly 
with the fHMtpartum findmgs m 37 pier cent, 
and vaned less than o 5 centimeters m 24 per 
cent of the cases Smee o 5 centimeters is 
less than a quarter of an mch it docs not seem 
unwarmatable to include these with the 
first which would give us 61 per cent of pnic 
tically conect estimates 

In 39 per cent the miscalculation ranged 
from I o centimeter to i 5 ahOe of the 10 re- 
maining 8 (i bemg premature) had a vana 
tion of 2 centimeters t was 2 5 centimeters 
and another 4 centimeters too large The 
error m this last case is not explainable. To 
be sure it was a breech presentation and yet 
one other case was a breech and the calcula 
tion was correct- In only 24 per cent of the 
senes did the postpartum findings exceed the 
antepartum estimate The rest were exact or 
safely below the true length 

There was no definite relation In these cases 
between the length and the weight, for while 
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the largest child was 50 centimeters long and 
weighed 9 pounds and a quarter the fimoilest 
WB5 49 centimeters long and weighed only 5 
pounds and 5 ounces Smee babes grow In 
the uterus at the rate of o 9 centimeters a 
week m length the difierence could not 
be due to prematurity m the one case nor 
if we accept 50 centimeters as the stand 
aitl of length could there be undue deten 
tion of the other babe unless we could prove 
that the 50 centimeters length had cxistM for 
some Ume- 

Drs. O Connor and Koklhasc who made 
many of these examinations at Wesley Mem 
onai Hospital found all the methods easy to 
appl> and mcreasmgly accurate with use A 
specimen chart is herewith mtroduced to 
lUustmtc our system of operation In the 
sixth column the larger number represents 
the result of the direct ocapitofrontal 
measurement and the smaUer figure our 
estimate of the bipanetal diameter In the 
ninth column the corresponding figures show 
our postpartum findmgs 

The McDonald measurement is really an 
estimate of maturity although ongmall> put 
forward as a means of determmmg the ad 
x-ancement of the pregnanej It is hardly 
fair therefore to brmg it mto competition with 
the Ahlfeld which is so distmctively a ma 
neu\'cr for obtaining the length of the fcctus. 
Hoixe^cr the advancement of the pregnancy 
is an integral part of the problem of fcctal 
nmtuntj- and the McDonaJd measurement is 
an important factor m the solution. There 
fore for the benefit of those who are not 
familiar with his work a summary of the 
McDonald technique is presented 

One hand holdj an end of the tape at the upper 
border of the lymphyiia From this point the 
bond camel the line upward. foUowloc the rotun 
dity of the uterus cloedy until it dip* beneath the 
enifonn cartlla^ Here the finger tips ire pressed 
down until the Mchest limit of the fundus is attained 
The tape meanwmJc held between the thumb and 
the index finm doe* not foQow the dip to the very 
bottom but the scale Is read at a place in exact line 
with the upper border of the fundus and an Inch or an 
inch and half above it 

In multipart the utenix must be brought Into the 
median Imc b> lateral pressure and tlK long «Tt« 
of the child made poralJd with the long axis of the 
mother while the measurement is taken Inasmuch 
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u Jud^mfnt and cipcntn are required in erwj 
instance to dedde lust huvi much prruure muit be 
Q*ed by the 6n*cn Wdlng the upper end ol the tape 
it Tctiid teem u if tome means ibouid be derit^ 
to avoid thli second variabic factor but it it not 
dear at preaent Juat how it could be done 

Aatnmicic * normal prcsnaocy to extend tbroofb 
ten lonar months ^lcI>ooak] daunt the fundua 
tbould be 35 entimeten above the ■ytnph>il8 at 
term. Then since the child (trows at the rate of 
3 5 centimeters per m ih (after the fifth mootbl 
35 divided b> 5 s and the resolt la 10 or the month 
of the pregnanej 

Sopposo the tape civet 34 centitneters astbchdgfat 
of the Inndus then 34 dI>Tded b) 3 5 equals q 7 
months as the per>od of the pregnancy 

McDonald states that in e\ef> tiutance 
vrhcrc the tape meoMjrea ^5 cenllinetcrt, 
the child is crrtainit mature and the woman 
at term Our oWniatiuns bear jut this 
statement in fact \ve Vitri. irnprcascvl with the 
feeling that McDonald allows a Uttic more 
margin than is octuallj nece^aar) 

In our senes wc used the \hlfdd and 
McDonald methods as checis upon each 
other and for the mout part found them 
mutually corroborative although m a certajn 
percentage of caiea the McDonald was low 
when the Ahifeld wa'. exact 
\\ e found 

14 cases «ilb a McDoojId of 34 craiinetera and 
a postpsnam length of 40 i centimeters amt a 
welglu averafiafi 6 pounds and (4 oaoceii. 

6 cases gave a McDoiuid f 34 5 ceoUraieters with 
a postpartum length of 508 centimeters and a 
weight averaging 7 pounds 

2 ga e a hlcDonokl of 35 crDlimelers. a 

postpurtum length of u 8 rentimeters tod a wdglu 
averaging 7 pounds naO ounces 

g were abo t 3s centimelen and gave an a Tra« 
postpartum len^ of 51 s centlmetera and a weight 
of Spounds and 5 ounces 

Thna si per cent of the whole were 34 ceotimeleta 
or mart in length and avenged 7 pounds and 4 
ounces In weight 

Of the vhde number 30 per cent had a fondaf 
bdght of 33 to 33 cenilrocteri before tkUvcry ml 
though th^ wore normai babies and mature on 
postpartum examination. These 30 cases were abo 
eadmated by the Ahifeld method diher exactly or 
srlthin a centimeter which would seem to confirm 
the theorr that the McI>oaaId allows a (rifle too 
much latitude. Indeed our observations on the 
bd^t of the fundui at term conform more nenrly 
tot& results obtained by\amlcr nd S^egdbcig 
who report 33 and 33 7 ceDtlmcteis respective 
Again thijlargest child with a weight of g pounds 
and 4 ounces and a length of 50 o centimeters ga e a 


II Donakl of onlj 33 5 cenllmelcrs while the hrit* 
M Donaid 37 centlmetera, resuited !□ a cfJit g[ 
only 8 pound* and if ounces though h was 33 coch 
meters long. The Ahtfdd estimate In both It- 
stances w as correct. 

\Vithout taXiog the ske of the uterus Into 
coohidcration these two coses In themsdro 
draw attention to the lad. of rdatioo betwetn 
the luxe of the foetus and its length, or 11 we 
ma> v'cnturc the statement. Its maturity It 
IS also interesting to note that where the 
measurement varied from .54 to i5 centi- 
meters the weight vaned but half a pound, 
but os soon as 35 centimeters was exceeded, 
the average weight jumped at once to a pound 
more 

B) means of the \hlfcld and McDonald 
measurements twins were diagnosed in two 
inslantcs and the two sets of heart tones were 
8ul>st'quentl) identified one after an hour 1 
search and the other after uitcrmittent ci 
amiruUon for three daj’S. 

^Jth due apprcaadon of the osslstana 
rcallj conferred by the McDonald method, It 
has in tur cipcncnce seemed a httle Jess 
rdlablc than the \hl/cld. On the other hood 
the procedure is eas> to applj and increases 
in accurac) the mure It is used 

The estimate of the fcctal bend dlanseteri 
has a more comprehensive interest, since It 
not onl> helps to establish the maturity d the 
child but it assumes an immense importance 
where the pelvis Is contracted. This problem 
hns acon^ so complicated that few have 
cared to work on it, and cspedaJly fn recent 
years, if wc may Judge by the litOTtore, t^ 
attention directed to It has been scant and the 
lack of interest discoumging Nevcrthcl« 
the method of Perret is well worthy of trui 
and confidence. The occipitofrontal dla^ 
eter m most cases lies near at hand except for 
the interposition of the uterine and abdomiiul 
walla but the bfponetal which la most i^ 
portant, is quite inaccessible and must w 
secured by indirect means. “ITie theory of the 
method Is based upon the cdslence of a ccr 
fntn relationship between the occipltoft^^ 
and the blparlctal diametera. A brW (*' 
acrfption may not be amiss. The ocdplto- 
frontal diameter 0/ the head as it hes 
the Inlet is measured directly with the p« 
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vimeter and a figure that vanes with the sire 
of the ocapitofrontal Is subtracted to give the 
bipanetal As originally presented an allow 
ance is made for the thiclmess of the abdom 
inal wall as m the Ahlfeld method, but Stone 
discovered the results were more accurate if 
this deduction were omitted 
Then too it was Ferret s idea to subtract 
a filed figure of 2 5 centimeters from the ac 
quired ocapitofrontal to get the bipanetal 
diameter McDonald found that If t^ were 
done the procedure would be exposed to un 
necessary inaccuraaes and he proposed a 
sUdlng scale whereby the deduction should 
vary as the ocapitofrontal diameter varies 
Thus an ocapitofrontal of ii 25 centimeters 
has 2 centimeters subtracted to obtain the 
biparietal wh 3 e an ocdpitoirontal of 12 o cen 
timeters is decreased by 2 5 centimeters. 

At Wesley we have found that McDonald s 
table of deductions is good in prLnaple but 
should be so extended that for o^pitofrontnl 
diameters of less than no centimeters only 

I 5 centimeters should be subtracted It 
IS questionable too whether it may not be 
advisable in future to deduct more than 2 5 
centimeters from ocdpitofrontals greater than 
120 centimeters but ^ese heads ore relauvel> 
rare and maj be left for the present 

The rule therefore with the appropriate 
though arbitrarj deductions for the different 
ocapitofrontal diameters obtained may be 
thus stated 

By deep pressure over the inlet, obtain the 
ocapitofrontal poles and measure thcar sepa 
ration with a pelvimeter Then to estimate 
the biparietal diameter from an ocapito- 
frontal of 100 centimeters deduct i $ centi 
meters an occipitofrontal of 11 o centimeters 
to II 25 centimeters deduct 2 o centimeters 

II 5 centimeters deduct 2 25 centimeters 12 o 
centimeters deduct 2 50 centimeters and the 
result IS the biparietal diameter 

How docs the rule work tn pracliuf Owing 
to the head bemg too deep for examination the 
abdomen too thick or too hard or on account 
of such fatal anomalies os prematurity or 
maceration only 85 tests were obtained 

Of these 31 or 36 per cent, tallied exactly 
with the postpartum findmgs and 27 more 
31 7 per cent were within o 25 centimeter 


In an> pelvis where extraction by the natural 
passages could be properly undertaken this 
tnfllng error would be negbgible and we 
can therefore, combine these results into one 
group We get then 67 7 per cent of the 
examined cases where the bipanetal diameter 
was estimated within o 25 centimeter or an 
eighth of on inch Of the rest 22 or 25 8 per 
cent were withm o 5 centimeter and the five 
remaining were withm i o centimeter 

Thus in 94 per cent of our cases wc obtomed 
the bipanetal diameter either exactly or 
within o 5 centimeter which is well inside the 
workable limits though not ideally correct 

Another mteresting phase of the mvesUga 
tion remains How nearly do we secure the 
ocapitofrontal diameter by direct measure 
ment, when no allowance is made for the 
thickness of the abdominal wall? 

We found the results to correspond exactly 
in 40 per cent and within o 25 centimeter (one- 
eighth of an inch) in 34 per cent of the cases 
or if we may be pcrmitt^ again to unite two 
groups m 74 per cent of the whole number 
Twenty four per cent were within o 5 ceaati 
meter and 2 per cent within 1 o centimeter 
McDonald s experience was even better smee 
his estimates tallied exactly with the post 
partum findmgs m 72 per cent of his cases 

CONCLUSION 

As a consenutnee of tins stAidy the wnter 
IS convinced that we have in these procedures 
the means of obtaining with reasonable ac 
curacy a knowledge as to the proximity of 
foetal maturity and even as to the existence 
of postmaturity 

The Ahlfeld is workably correct in 61 per 
cent and the McDonald m 51 per cent of the 
cases It 15 possible another senes might 
give better remits with the experience ac 
quired especially with the McDonald for the 
ongmator of the method gets a higher per 
centage of correct estimates than we do 
Moreover m those cases where the findings 
are mconclusivc the information obtamed 
is 80 valuable that it cannot be disregarded m 
justice to the patient. 

The Ferret is even more needful if possible 
since it reveals the despotic bipanetal diam 
etcr with practical accuracy In from 68 per 
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cpJit to 94 per cent oJ the eases. Izj cootrac 
tions of the pefsia furthcirnorc where all 
these djimcters and measurcmcnla are most 
neccisary we hnd these methods are easier 
to apply and more generally reliable tn results. 

An extreme Ahlleld or an extreme McDon 
aid usually means a large child but it should 
also arouse a suspicion of twins 

A sudden diminution of the Ahlfcld or the 
McDonald mcasurcinent after being regularly 
observed may be the lirst mdication that the 
head hoi entered the pelns WTicn the head 
is in the peKis the Ahlfcld and the McDun 


aid are not so reliable and the Perrrt b 
unobtainable, but for the same reason they 
are unncccssarj 

\\c bclies’c these procedures are enUtkd 
to far wider craplojmcnt and more coofidcact 
than thc> has-e recci\cd hitherto and that 
thc> bhould be regularly practiced as irell u 
taught in the schools. 

hinallj the wntcr wishes to reiterate for 
emphasis his opinion that mere fatness m 
man) cases is not so much a sign of fatal 
matunty as of oitriong detention b the 
uterus 


THF LSE OF DESICCATED PLACENTA 
With "^PEaAt RirewNtc to ntc \ -vyrnso or rai.a.vv.Mrv ' 

B >UC>Nht\K\ SB MD Cui \go 

AjMuI Gt— calnfW V Luk Uiaca Amum Md C yci lio Ciwwn U y ViAol ScSmI 


T O explain m> rea-ton for administering 
placental extract to pregnant women 
a theory or theories must be ad 
vanced to determine the action that 
the fuhatance m most probabibty will Iu\t 
then by its admimstration t » prove that this 
action has taken place 
Leo Loeb in 1909 showed that the corpus 
lutcum scnsitijcs the endometrium for the 
reception of the fertllixed ovum TTus action 
la the I jw enng of the resistance of the host or 
at least, the uterus of the host to this foreign 
protein (the ovum) thus mai/ng it poasibJc 
to exist and not be absorbed Now that the 
ovum is imbedded and growing a relatJiT 
immunity must be established by the preg 
nant w^oman against the products of con 
ception 

The growing ovum oirts as an antigen and 
stimulates the host to the formation of anti 
bodies. This is in accordance with Ehrlich ■ 
theory of immunity with which we are all 
more or less familiar 

A H Curtis* demonstrated the death and 
absorption of IKnng ervra in the uterus of the 
guinea pig and the rabbit, by the wbeuta 
neoui injection of placental extract 

t 9 m. 0 ct ta.u 7 
tnt Qraac. k 04* 


Rabbit I Dosage 49 euUc ceBtlmetm. Abor 
lion of cat oDeHhifd derefoped maemted fatw oc 
third day Riled. Fire fains i* atera b TaiT®! 
sttfies of absorptioB. Corpora- Intea sbs en t. ^o 
•Igm of iafeeiiofi 

Rabbit t Doaoie *5 cubic centiioetm. Abof 
Uon of hre thr(T-<juarten frown, ilighlly macerated 
lotus 00 I unh day klUed. Corpora hues 
absent No aiffos of ia/ecti^ 

Rabbit 3 Dosofc jo cuMc centbnetera. D«e 
repeated lao days later RabUt seD. Killed 
four days after sec nd Infection. Serefl corpra 
luieum O'** in left oiary four la ri^ht crviiy 
These are the larj^t corpus luieum cysts J'rt wA 
io a rabbu Uterus cent ins four «nii^ /atns ni 
each Iwro ah partially absorbed. No s^n* of is- 
fecllon. , 

Rabbit 4 Dosare to cubic centiroeteri. 
two days later Uterus bogey Cootalns 
dorea ralftyaccumnlailons lugjesilve of absorption 
of ova. 

Oulnea pi^ 4 Elosafe 4 cubfc ceml^efi. 

Aborted three nearly mature fertus 00 tMrd day 
Discharged In pJod condition. 

Guinea plf S Dosare 3 cubic centlmden. 

Aborted thw two-thlrda oereloped fortai on second 
day Discharged In good coodltloa 

Guinea plf 6 Dosage 1 cubic cenll^o*- 

Littered two pljp within 14 hours. One di« 
day other healthy Mother disdurged In 
ondltloo. 

The results of these experiments may be 
ciplaiiitd by the fact that the bjectioci ol 
placental extract Increases the resistance or 


■W Mon lb* Cbcue OrMci:i«(lc»)Badctr Joour 9. • 
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raises the mmiunity of the host to such a 
degree that the enstmg balance is altered 
causing death and Ij'sls E\'en in older 
pregnanaes the action is suffiaently strong 
to cause death of the mature foetus and 
resulting still birth 

One case of m\ senes a woman with pre- 
eclamptic toxxmia, was gi\en 15 grains of 
desiccated placenta orally for a penod of 10 
or 12 days A still birth resulted with the 
important fact that toxic sj’mptoms of the 
mother became no worse during admmlstra 
tion and the blood pressure dropped about 20 
millimeters of mercury 

From Ehrlich a theory we may reasonably 
assume that if the host does not react to the 
antigemc action of the growing o\*um such a 
condition as toncmia will result, and if the 
mhibiUng action against the invasion of the 
o\Tjm were diminishech it would follow that 
the syncytium would tend to grow more 
profusely 

G Accona^ has demonstrated that in the 
placenta of the toxremia of pregnancy there 
IS an intense atypical proitferaiion of the 
syncytium which pienetratea the \aUi In 
other cases conglomerations of the villi are 
formed that lead to disturbances in the or 
eolation in the snbdeadua by d^eneration, 
fibnn formation and stratification 

The question next arises is the condition 
not due to the diminished proteolytic fer 
ment m the blood’ The Abderhalden reac 
tion is negative or very weak m toxremia 
of pregnancy (De Lee) This Indicates that 
the ferments are diminished m a greater pro- 
portion than the aniiferments for under nor 
mal conditions Smger and Quanta* ha\e 
shoNvn that Substrates (i e placenta tissue) 
neutralize antltryptic bodies m the blood 
serum thus permitting fermentation of the 
mtrogenous constituents of the serum This 
autolysis if not earned too far will cause a 
po3jti\c Abderhalden reaction 

If the ferment content of the blood is lower 
than m normal pregnancy then the sphtting 
of tome spht pr^ucts m the scrum to lower 
and non toxic forms is diminished and we 
ha\T on accumulation of tone substances 

I Orm*ec^ 9 4- K 

Arcb. lot 9 t Oaob«T f) 
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This has been definitely prox'ed to be the case 
m lobar pneumoma before crisis by the work 
of Jobling and PetcrsoiL* 

These findings suggest that perhaps the 
absorption of fibnn or products of early 
autolysis may be the cause of tonemm. 

Very early m the growth of the ovum there 
IS first a degeneration of the txophoblast * 
and m Peter s ovum there is m some regions 
what 13 almost entirely degeneratmg symey't 
lum • Bryce and Teacher desenbe a zone of 
coagulated necrotic fibnn around the ovum 
Typical fibnn stn® probably occur only after 
the cessation of the phagocytic activity of the 
trophobbst- Degeneration may be obsenrcd 
according to R Bonnet* in the syncytium in 
younger stages of oi’a In older o\a as 
desenbed by F Morchaud * There are 
transitions of symctium into fibnn Nita 
buch s fibnn stria apipears m the transitiomil 
zone between the maternal and foetal tissues 
TTiere are other deposits as for e.xample the 
Langhans stna which bes dose beneath the 
cboriomc plate This last appears between 
the syncytium and the connective tissue of 
the villus and is of fmtaJ origin 

J "ioung* pomted out that toxicmias of 
pregnancy ore due to the liberation of the 
products of early autolysis of the placenta 
b^usc they are associated with recent in 
farction of the placenta, and the placenta is 
so constructed that the products of the dying 
patch mn pass directly mto the blood stream 

I tViinl. that the disturbance m arculation, 
causing this necrosis and infarction aside 
from acadcntal h^iorrhage may be ei 
plained m part, by the observations of 
Accond previouslv mentioned Young fur 
ther states that these facts suggest that 
toisemias are due to autolytic products of 
dying plac*ntal tissue and by mutating the 
process occurring in utero he is able to isobte 
from the healthy placenta, soluble materials 
that when Injected caused (i) convulsions 
(a) pienpheral focal necrosis m the ll\*cr and 

J W W r Fetovoa. ud A. A. EcsiUa. J Cep- Uad. 
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degencrati\-c leaions in the lidneya c^*c- 
Dy m the cxra\oluted tubules 
Defidenej in the action of the 
has been BUg^ested as a cause of toiirmln- 
HoTfcIl says that one of the functions of the 
thvTOid gland is to neutralise or destroy toxic 
suDStanccs formed in the metabolism of the 
rest of the bod) Rogcra and Gamier Hunt 
and others ha\c shown that the th>'ro- 
parathyroid is antagonistie to bacteria toxins 
and certmn other poisons a well os totic 
waste products In summing up Snjous 
sa)^ that the ph\aiological action of thjToid 
preparations maj be summarized as follows 
I The) enhance oxidation b) mcrcasing 
the Inflammabiht) of the ccUular phosphorus 
and b) enhancing the functional activit) of 
the adrenals 

3 Their power to enhance the inllammabil 
ity of ceJlular phosphorus extends to patho- 
geme elements waste products etc* 

The th)Told scovtion then must nd the 
bod\ more qujckl) of toxic waste products 
by increased oxidation 

I have given desiccated placenta because 
(z) if the condition is due to a lowered im 
inumt) of the host to the growth of the 
syncytium as semns probable by the worL of 
Accona it may stimulate b) actiDg os an 
antigen. The work of Curta would also bear 
this out (3) If the proteoljtic ferment is 
lower than normal as demonstrated b) the 
negnth*e Abdcrhaldcn reaction, it maj In- 
crease the ferment content of the blood 
(3) The placenta maj be a gland of intemal 
secretion, and it may Increase the action of the 
thyroid and adrenals and b) so doing hasten 
the oxidation of portuU proton, split products 
being thrown into the circulation 

I have collected thirteen cases of vomiting 
of pregnancy which ha\e occurred at different 

Sciaa Xailrtle ol Piwtial U«Scbc. if 


penods during gestation. Om or two of 
these developing later In pregnanc) u they 
did might ha\ e developed into the peraKJotu 
U7>c had the) been allowed to amUirat Of 
these thirteen cases two were lost sight of 
Of the remainder seven stopped vomlimi 
within a day or two and the nausea to® 
disappeared Two improved and remalocd 
fairU free from nausea although the admmit- 
tration of the ettract had to be contfnocd 
ovTF a longer penod of time. In the rtmim 
mg two cases the results were not satlsfic 
tor) one w IS dchnitely neurotic. 

■\t m) suggestion Dr Dc Lee has used the 
uclmct in six cases with good results la three 
and \ar>ing sue css in the remainder He 
has also us^ it in two cases of urtJciria of 
prcgnonc) from which prompt and lastin| 
relief was obtained 

I will In brief gi\T two case reports to 
demonstrate vomiUog at different stages of 
gestation 

Casb ilr» T UI pars, sjt J4. dt nwotil 
pretnaat bhe owaiinialed irfulariy durii< tie 
br«i three iDoaths ol p efDsacy Dona|tbelo®w 
moDth she hod art tuscl of broociutis. la the dxu 
BMfith she uJdeoly developed momlng t Rtoai ^ 
viueb 10 ibe foerse of two or three (Ujs dewiopea 
loto uMontroUiUe vomltiac. A cap«w (j gisid) 
of deetccsted placeot* «s» fl -eo three tlnw d*Dy 
with only ewagh wmtet to fadlltite iwsfkrrlm* 
within two dj>-» lie had itopped 'roralthic ind 
ddi -ered it Irm 

Case * iln. II IT-far* ije dt £5”* 
pregcaat comptalm of rooming ilduwe*- 
live rr*ia capsuiei of desiccstcd placenta given 

forth ctdi)'* aithcompJetecemtkmofiTiiipJtoinx 

In conclusion I wish to state that on 
account of the great scope of this subject, It 
is not the intent nnd purpose of this pre- 
liminary report to mclude the phj’ilology 
biochemistT) or histopathology of the above 
mentioned conditions. 
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HARELIP 

Bt ^ A- BR\ ilD^FACS NAumtiE, Tesaemee 

F ACLVL defects congenital or acquired the slightest gap in the free margin of the Iip to 
tramnatic or patholo^ are so conspicuous the narrowest band separating it the anterior 
as to be not onl> an unceasing source of nans. The lesser degrees of the incomplete tNpe 

embarrassment to those who ha\'e them but an arc not usualU associated with deformiU of the 

obnonous spectacle to one s associates Therefore nostnl but ma\ be occa5ionall\ and this es- 

the> offer a twofold demand for correction pcclaU> when there is an associate cleft palate 

And this correction deser\-es to be not simpK an dinding the aJ\Tolus of course, with increasing 

attempt to rehe^'c the disfiguremenL It snould, degre es m the harelip there is a greeter chance 

to accomplish the end desired be the best pos- of disfigurement of me nostnl and de\'iation of 

sible correction. The net result, while pnmarflv the septum 

cosmetic must not k»e sight of the fact that func Ho^p complete or incomplete mft> be either 
uon must be maintained or impro\ed according unilateral or bllatend and the bilateral UTC 
to the necessities presentmg The correction of as the unflateraJ type, maj be assocuted with or 
such defects os are described below is not so simple occur independentli of deft palate \\Tiat 
a matter as one might judge bs the readiness with has been said of the unilatend complete or in 
which BO man) are unc&rtaken The Inferior complete n*pe not assoaated wiUi deft palate 
results often seen results that should cause one mv'oU'ing the alxTolus is true of the bilateral type 
to prefer the ongmal deformity are loud witnesses slmflarh free from defts m the al\*eolus The 
to the truthfulness of the abo%-estatemeiiL Such defects become siininetncal Usuall) m these 
failures grow natarall\ out of two factors one double cases there will be little or no deMauon of 
15 inexperience the other failure to recogmxc the septum However when bilateral cieft of 
certain fundamental elements pertauung to all the alveolus occurs a new most difficult phase 
plasuc work, and certain others that appl) onlv presents lUclf The nostrils flare outward so 
to the particular site of the lesion to be deaft radi) sometimes as to gi\'e the impression that 
with. Tlds statement applies with espeonl the nose is greatl) diminished in size The 
rclevTincv to correction of harelip septum fortunatcl) is straight The os indsiimm 

This discussion has been undertaken not with luls forward to the Up of the nose and occasional 
a purpose to review the htcraturc but to iUus- ly as much as one-half inch bej^imd the Up The 
trate from pracUcal cipenence the factors which small median portion of the Up coi-cnng the up- 
havT made success more sure. The object under per surfac* of ^he malposed os indsiviim, the 
taken is the correction of harelip alone or asso- part that should Dormally form the philtrum is 
dated with cleft palate. The cases on which not conUouous from the posterior margm of the 
this piaper Is based number somethmg more than nasal septum as it should be, but arises at some 
two hundred The age of the patients x-aried point usuallv considerabl) anterior to the poste 
from two weeks to more than fortv jxars rior limit, and often from the skin at the vcr\ Up 

Hardip ma\ be complete bv which it Is under of the nose whence It turns abruptlj forward to 
stood that the deft extends from the free margin cow the os Inasivum This represents the 
of the Up into the nose so that the attachment of acroe of harelip and deft palate disfiguremenL 
the ala nasi to the septum is sc%-cred and the ala There are as hmted at abov e certain funda 
flares outward and is flattened often even de mental facts that obtain m all plasuc worL 

pressed. If the alveolus is^deft there is a con The) are, therefore necessary m correcUon of 

sequent devnatlon of the nasal septum toward har^p and its associate disfigurements. Thev 
the Bide of the deft the degree of which depends arc so simple, so uni\*ersall) known that one 
upon the advancement of the os indsUiim. might apologixe for even referring to them were 
HareUp ma) be incomplete m on) extent, from it not true that ovenight of them is responsible 

i09 
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for maD\ if rrot if ihf failurrs ui corrccijon 
of facuU deffctv Thtv arr ( n That a huflidcol 
Ij «T<k raw buriacc houJd be nude on coch 
ccapted p<trt to fjuaninlw union of the full thick 
IX3J of the lip Simple aa propoaitioo i 
the peat frequena of a poos-e akioR the ckairii 
jn tne bp with a corresponding fffoovt on the 
mucou* side cfoqi^th witnesKS that it often 
forcotteo (j) rhe tr*aue< should be clean cut 
and their blood siqiph and the integrity of the 
cella of the nw surfaces should be reduced as 
bttle as pos fbfe No bRstureb should cv-er 
applied to the cut ^urtaces thet areuanecewar) 
li ligiiures must be U'^ thev (-houW be nesw 
into the tisiueb of the lip avn.) from the line of 
union (j) Thecoapicd urface^ must fall ca fl> 
together no matter how much disMXling is re 
quired to relax them r bow touch Unw it re 
uirci to narrow the width of the hnrelm whether 
unng or prior to the operaboo. (4) Kelaeation 
must be maintained cnntinuoush from completion 
of the operatjon onttl healing b perfect. Func 



FI4. I DQsleral bircilp lad comptete deft palata 
Hm 0* udifvntn had been reiDOved when u htfsat. 

Ftf. 6 Sune cx«e tro ermnfht a/ter conredoo. 


lion \x>!untar\ or lovoJunton most not be tl 
lowed to diAlurl) the line 0/ umoo. The higr 
number of partial failures and octasionaJ conipkte 
ooei in jH3iie the need espeoallv for the last three 
items. 

The fpicstion as to the tnne of ojwTtticr ia 
these ca-oes is an Importanl one more la^ioftiat 
when there o on associated cleft polite. It 
should be understood that nm hariifp ibooH 
be corrected rcfpL^CfcS of the patient’s ige. *nd 
•o far a simple, incomplete harelip Is coactnicd 
its conrciion should p\ e unifonniy good results 
iT^rdiesa 0/ age But where the nosfri, the 
nosal septum and the alveolus enter for coo- 
iiderauon the resuJta usually ore better the 
\-ounger the age at which the operation b dooe 
llowrvcT this should not be accepted as a da- 
porapement to those who ha e reached maturity 
as may bc seen frorn a glance at the arcompanj’ 
ing iUustrations. WTien the surgeoo may elect 



flf 7 iDcompletc hsTettp with msitwl UHs! 
ITdow 

Fit a. i*iae *»nt- 7 s^ter epemx*. 
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Fig 9, iDComplete bartilp 

Hg 10 Sime M fig. 9 ten dayi after operetfon. 

tiie age at which he wiU operate he will make no 
mi3t£i.e m choosing to operate at the eorheat 
date possible. This usually means when the 
child Is about three or four weeks old L e. as 
ftoon os the mother Is able to travel The best 
results m cases of cleft alveolus de\dated septum 
and protruding os mdslvum must be Bought before 
the child Is six months old while the wnes ore 
still m the cartilaginous state and pliable. Walt 
mg unto a later age necessitates cutting to get 
the alveolar arch into position and militates 
against corroct contour of the arch inasmuch os 
cutting perrmts rotation at one point only 
Ether onsathesla is employed In all case« and 
no complications or accidents have been incurred 
in my cases I have on one occasion been com 
pelled to do a major operation under ether 
anssthesia lasting one hour on a child nineteen 
hours old. There was no difficulty throughout 
and the child recovered utuntoTuptedl) Hdsls 
mentioned on acojunt of the frequent question 
as to how young a child con taice ether safely 
The special items m this line of work to 1^ 
considered ore just as important as the general 
rules of plastic surgery laid down above for it is 
altogether possible that one may be able to get a 
perfect operative result with so poor cosmetic 
and functional results as to render the operation 
worse than worthless, for it is always more Hiffi 
cult to reopcinte on narehp cases than to do the 
work at fiiTiL Hence we arc compelled to get 
not only a union of the deft, a dosurc but we 
must nike the patient look like a human bemg 
The special items to be considered are (i) to 
give an even margin to the Up (2) to reconstruct 
the anterior nares so that tbc> will be of equal 
size (3) to place the aUc in such position that tnc> 
will appear symmetrical 1 e so that a horiiontal 
and a \TrtKal transverse plane will mtcrscct the 
ala; on the two sides of the nose at corresponding 
points (4) to give proper prominence to the up- 
per lip without undue protrusion 

1 WTij even a casual obscr\Tr should sec to 
manj corrected harelips with dthcr a groove to 
which reference has already been made or a 



Fie II Thfw-weeks-oJdia/int with complete unflatenJ 
bAraip sod deft palate 

Fig. 12 Same u Fig ii two wedu after correetJon 0/ 
alv'cotar arch and Up 

V shapied margin or a drop of the hp on one side 
or the other of the scar like a smgle stair step it 
would be impossible to guess But one thmg we 
may be sure of namelj that the lip was not 
propexly cut, or was approximated incorrecUy 
or was not held in approximation suffiaenti) 
long This defect is such that it Is but little better 
than a harelip This same acadent has evidently 
been happening for a long time for from time 
immemorial surgeons have bstructed us to ap- 
proximate the margin, the vermiUon border 
of the lip first I do not think it necessary to 
follow this rule except in cases of incomplete 
harelip Jn complete cases it is pfohabl> better 
to approximate the nostril first. At an> rate 
a much better rule would be to approximate 
the margin of the hp correctly This cannot be 
done by any plan that unites the two sides of the 



FI* 13 Five jTar-oJd fdri witU bHiterml lucomplrtc 

hnrfllp 

Fig. 14. Same as Fig 13 eight weeks after operatloo. 
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cldft into » straight line for when h«ding occun 
and contmctlon of the cKain^ follo^i* the 
me%nLable \ resuJlk no matter how viiUfactorv 
the work from a icehni al tan Ipoint On the 
other hand, the e«>eniial of RBining a oaturai 
appearance of the Up depend first on cloMng in an 
an^lar or ctin-cd line and keeond m maLing 
sli^t o\TrcoTTccuon at the margin te auturuig 
the margin so that It Imlge^ downward at thrs 

n L All the ihiutration hown are corrected 
ds maruicr 

3 The she of the nostrils con \cry audj be 
made unequal It mi|ht 1* more properiv staled 
that It is dlfTicult to make them equal m sue 
owing to the fact that when the ala is nppm nmn t 
ed to the septum its flattened surface h almost 



Fig, 9 hi*. JO Fi* 

Fi* 9. Chhd on wboco (be Up oote tnd ahrolos 
oe corrected thiro mcclh* before Cooiptete bOstenl 
burhp and deft. 

FI* to. UnCtiml barebp sod deft pslsU six months 
sita opentkn. 

FI* Unllstersl bsrdip od deft p«Ut The 

sod si TwJ os were corrected ooe > ear * 


crriain t ImjcLIc u uallv outward and rendff 
compari'on wjib the other rooni or o\aI Doitiil 
difDcult The bot rule to follow here fa to fn- 
part the '<ptal surface first and rerooN’e a mim- 
mum ihicLnes from the alar surface Thelwi 
ling that occurs when the nostnJ fa sutured need 
cause no (.ortftm it rcadju t ll<lf 

3 In mentioning thi item of sNmiDetncal 
DOsini reference i not made to the sue hot to 
the potuion of the qIt It fa an eas) matter 
to hutuix the ah to the hepturn in such a m a nn er 
that It 1 higher or lower usually the latter than 
on the nonnal ^de i the reason uaigncd 

for the ktatement already made that it is perhaps 
Ijctter in complete harelip to hulurc the nostril 
first In I rcfcrcrH.e to following the old rule cf 
sutunng the margin of the lip br^t It fa also 
neccs<iian m sutunng the tbc that the two ode* 
appear posteriorh the same distance from the 
maigm of the septum 

4- There fa no port of the re^t of har^ 
and deft palate wort that adds more to the good 
appearance of the patient than correct prominfflce 
oi tiu upper lip nor fa there in^dhing inofc a 
pobfe of rivdnghim the foolish face of an Imbecile 
(hiin detmng nith the njouth m such a rnanno 
that the ujiper lip appears depceK>cd giting ^ 
no^ undue prominence at lu lower border a^ 
in prohle causing the patient to look as if hfa 
upper Jaw hud been forced back a half mch oc » 
into hfa face. Ob\-iouiI\ these items pertafa 

S ’ to those cases where horthp a assoaatrt 
umlatera] or Wlatcrol ddt palate. In 
bilateral cases this feature fa doubly Important 
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Correct prominence of the lip 13 intended to 
sigmf> that the os inosivum shall be replaced 
and held into position until healing occurs and 
j-et not show too great prominence of the lip or 
too much depression- The latter Is the worse 
In young Infants (under three months of age) 
when the cleft is unilateral all that usually will 
be required is to freshen the two al\eolar margins 
and spnng the os into position by manual pres- 
sure and maintflin the new ^)caition by wire that 
rjassea through each superior maiflla and the 
hard palate, encircling the cleft completely 
with an occasional additional suture. 

If on the contrary the opening through the 
alveolus is bilateral the restraining influence is 
entirely lost and the oa mosivum u jutted for 
ward in all degrees c\en until it extends beyond 
the tip of the nose If this protrusion is slight 
the Cages of the cleft on each side ma\ be pared 
and the bone forced into position and held by the 
encircling shotted wire as was suggested above 
for unilateral cleft If the bone cannot be re 
placed m this way or if such reposition enforces 
rotation of the os indsivum on its transNcrse axis 
causing the upper masors to be erupted so that 
their free margins upon occlusion would he on 
the buccal rather than the labial side of the lower 
inasors It will be necessar> to resect subpenos- 
teally a suffiaent segment from the sq^tum 
to make correct reposition easy ^Vhcn a sufB 
aent resection is done the os raa> be replaced bv 
fracture of the remaming bony pedicle Thh 
releases all bony attachwnts and renders it 
necessary to suture it to the maxillfc on cither 
side m addition to the circular wuc suture 
otherwise backv?ard depression of the free margm 
will almost mvanably occur 
One serious difficulty presents m severe cases of 
protrusion where the os mdsivum is directlj 
attached to the anterior margm of the nnsiU 
septumatthevery tipof thcnosc. This difficulty 


consists m the fact that reposition of the 03 os 
outlined aboie camcs with it the tip of the nose 
and produces an mcomgible and hideous flat 
ness of the nose which neither future dcveli^ 
ment nor surgery will improve matenallj To 
avoid this It IS necessary to dissect the small 
segment of lip covering the anterior (u^jper) sur 
face of the os awa> from the underlying bone 
leaving it attached by the pedicle to the Up of 
the nose then to sever the os mosunim from the 
nasal septum far enough backward to allow for 
normal nostrils and to suture the pedunculated 
portion of the hp to the lower edge of the septum 
thus affording a cutaneous rather than a acatnaal 
border between the restored nostrils. If the 
pedicle IS long enough to reach farther backward 
than this feature requires the excess should not 
be sacrificed, but should be incorporated In the 
Hp after the arch is corrected 

In cases m which at a previous operaUon the 
08 iclsnaim has been sacnficed the contour of 
the face (bp) can be restored onl> by transplant 
mg a pedunculated section from the nasal sep- 
tum so that it occupies a space between the 
margins of the manlltc or by wearing a plate or 
bndge to fill this space 

In all cases of harebp surgery it is unwise to 
apply dressings. The only dressmg necessary 
IS aimesive itnjA appbed m such manner os to 
ai'old all possiDllit) of tension being made on 
the hoc of sutures until healing is complete 

Attention vs called to an important result ob- 
tained inddcntaJl) in this work which can almost 
Invariably be observed m individuals who have 
been operated upon after reaching the age of 
self consaousntsa. The whole countenance 
changes for the better as can be observed by 
covering the lower half of the face before and 
after operation and comparing the upptcr halves 
So much for the pisjchdogic^ effect of harehp 
and its correction 


SUSPENSION IN BRONCHOSCOPY AND (ESOPHAC^SCOPY* 

By ROBERT CLYDE LYNCH ILD FjV.C,S New Oexjiaxs, LotniiASA 


I N m> earber writings and correspondence with 
my colleagues I have stated tnat the use of 
suspension was not an essential in bronchos- 
copj or ccsophagoscopj and I am still of this 
opinion in adult subjects where the reason for the 
use of the lubes is not a foreign body Impacted in 


the larjTixor just behmd thecncoidin theccsojiha 
gus In these instances even m adults the sus- 
pension will facilitate the rcmoml of such a for 
eign bod} better than the spatula or the tubes 
alone. But in children and infants I have been 
using the suspiension for the purpxjse of the m 


Ktad bden tb« Okktl Ccatfre*) d 


cf Noctli Asxrlca, PkH^dpUft, O.noti«f s g &. 
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Iroduclion and nianipulnlion the tuljcs with 
iuch latfcJaction that I fetl non that it is Ijc 
conung a \trA essential factor in ihli class of 
work, 

1 Infants and young chilJrcn are the most 
Hkal subject* for luspen Ion liecnut* of their 
natural muicular undeyrlopmcnt their flexible 
neck*, and because of the short datance from the 
upper teeth to the larsTic. 

2 ll a in infants and \ nung chrWren (hat the 
greater percentage of our foreign body coses 
occur and it u ui these also that we fi-ar mjst 
the reactive imflammatrons and sireUingk due to 
our mampulattona. 

\l UmcB it has doubtless been j-our expenence 
a* It has been mine to remove a foreign bodv sue 
ccxafuUv with the brorichoscope only to lie called 
agatn to rebeve the buliglottal cedema by a irachc 
otom^ a most dnheartcning circumsuncr 

It 13 the oflniun of the contmcnial Furoiicoos 
(hat per-oraf «>dotc.o{)v is not practicaf lo in/anls 
and juung children up t four vears of age but 
that tmcheolomy th Kihl lie doneLn ihev. cobcs 
One haj but to sec Ja bwn at work ^ to read 
the American litmturc to be convinced to ihc 
contrarv that per-oralendoscopv is the procedure 
of election tn infant* and voung hiUrco irv- 
nded one has developed that lechcucjue wiuch 
will pennjl the naming of the tube through (he 
glotUb with the feast amount of traumatum ao<i 
suspeniioo aid* ihi to the greatest degr e e 

I also agree most heanifv uith JacUun m bi 
postulate n arurstbcsia in vuung children and 
oe\rr in infant* If there i one real contra 
indication to general anatlheMa it l> in the cn*i 
of a bflbv with insufliated lorcign bodv v hkh i 
prodiHdng some dvspnaa 

For bronchoscop) in inlanl* an J vnung c hildrcn 
the head of the taWe is not dropped a for the 
regular technique it bnng nxire convenient to 
havT the table flat luil sufficient extenskm bj 
moving the honxontai emne outward Is macie lo 
bring the poatenor two thircig of the larynx Into 
view there the neck u itmightcned by the clesTi 
tioQ of the tra cling crane sod we havT the 
pojtcnor twri-thu-ds of the larjux wHI in nesc 
in many instance* with the cbQd* bead hardly 
elevated from the table 

The child patient m prepared by being wrnpped 
Gimlj in fl *heet and the cnuie »o adjusted Inal 
yrc ma^ procure flexion of the bead rather than 
extcnjion for you will remember that we are not 
anxious to *ee the anterior coonlawre now but to 
gain •ttffiaent room for the paioage of the tube 
One can use a ihort rpatula and follow along the 
\Axe of the tongue osing the tube to dcvalo the 


cnigl iti ih ugh I much prefer lo introduce 
Inc patula that it picks up the laryngeal face of 
the tjHglotlis and brings into view the intcrix cf 
the larvnx \ solulton of 5 per cent cocaine b 
now applied lo the upper part of Ibe tamu coh 
being fcurc that the trachea receive* nocc of lie 
aoJMthctic fluiJ on account of the poaslbihtjej 
if diminiahjng the cough reflex nature* celr 
melh xl jf ridding it* broncheal tree of excctove 
i>ecreti ms TTie surface of the laniix and veal 
cord* arc next ct vered with *tcrile vaiehct, lo 
j»cfmu of ea V passage of the tube 

\\ ith the larynx thus before yxiu, prepared in a 
surgical wav for the passage of a tube of aJiTOtbo 
ublrument it j» an cosy matter to *up the 
bnmehoM ojic or a>ophagoscope mto it* re- 
sfiextivc opening without in tne least maoner 
(raumatuing the part 

In infant and young children one will osiallr 
insjieet the part* tin>t and in tome Instance* re 
move (he f reign bodv without other aid I 
appen I brief nporl* of two casex to lUttstratc 


n bi fwrtcre month* c4d. undcr^inl uBdervd^ 
•onusikit pale d pfv« hot tvptcxl forefca hjdj 
onish Hblofv ot HiCHsuos ol lenndoo Ktd w 
eel *j,-o ifiree prevwu* HemfU m taid« r^ 
moval t> CTve« ibe tdjm laa tit l-b* ivBpeoiJ* « 
the hihl (he 'xvil ** I lx linKe is the li*c**- 
I kv t r- re djiiped tut ftu th cent t i<psi*t 
Ibem asd ibe tula mide I umh bea iheieed 
<d the mouib 1 Ujc» uoce do ibI* nr trtbex 
nwol eotovd L«fcr» the uKii* ft* chDd •> » * 

iiu( 1 n nwO borne Ibr ksme vbL , 

\ li*>i leva oyoBllft old luJ Ijmjlllated pxrtidd ft 
I I I be hil 1 fcu>fiemleti tad th wib »ep** 
l«i raa ndd be k«n in ri|lii bTOx-but. 
onlnun bead mirroT lib 00 ll nrtre^eo Wap t* 
Ul di uliun, ( rr 1* ere ps*wd do* the tniJiei md 
bree pe^ t ma>* remcneO So%ctbJ ►mailer r*ecet a* 
H on Ibe irtcheal aU ml deep n tbc ruht hr*cas»- 
Thir« 00 Ih I aiheal all ere irnw tI tb ibe m 

Ituo ( be Dd that deep in Ibe brootlri* m Ibe I*™* 

aer batthrouzb broaboMope 

These »ilJ servT lo indicate that scupeoiiw 
hn* rather a ipcnal held 0/ its own in 
bodies in fnfant* and voung ciikiren and tiot “ 
would precede the use of the tubes vrhkh ogam 

Is in the natural order of appbcaticD 

Tbc sefeclHio and passage of the brcwchoacc^ 
13 (be next step One ha* hts ipeoal like* m tne 
matter of bronchoscope*, mv prcfcroice boi>8 
for the kiJliao baby set, which to me ha* 
advantages They arc equipped with “hollow 
smooth mandenn the blunt round 
which will produce no traumaiijm at alb ^7 
giv'c the largest working lumen and be 1^ 
fumioated with a Brunnmgi handle a 
lamp or as I frequently find u»eful wilh ancctU' 
nary bend mirror with a strong nitrogen lamp- 
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1 (at left) New podtloQ for Introdados the 
broedhateope Ln loftaU and child reo- 

Flji 1 Introduction at hroochoscope under direct 
view protecting &n p«uts from tnanatkrrL 

The tube should be well greased as should the 
larynx and cords The cords are separated by 
m> elevator or retractor and the tube passed 
into the trachea under duwt visioa without com 
ing m contact with the subdottic space 

Once the tube has passed the vocal cords the 
mandenn is remoi-ed to establish respiration 
through the tube Then we may proceed along 
two general plans. If it is probable that the 
tube will ha\’e to be removed and be reintroduced 
as in the case of multiple foreign bodies it is 
best to retain the patient m suspension- B> 
guiding the bronchoscope through its lumen one 
will find that it Is necessary to flex the head which 
can be done by the horizontal movement of the 
crane and the worm-gear joint one 15 free to mo\'c 
the scope laterall) because of the extra width of 
the pear shaped ring It might be said that the 
distal end of the tube may be raised or lowered 
b) the I’ertKal moixmcnt of the crane It gives 
one the impression of adjusUng a cannon for 
fire one tights through the tube to the normal 
lumen and path of the bronchus and by mosmg 
the tmvTling crane m its \’anous dir^ions he 
so aims the tube as to permit its accurate passage 
through the bronchus. 

It might be said that with the child firmlv 
fixed upon the suspension apparatus it is mudi 
less llkcl) to wnggle loose than when ordinarily 
held One can handle the bronchoscope with 
much more delicacy b> thi^ means than or 
dmanlv this applies especially to the region of 
the stem broncni. 




Flg s Broocboscope In right bronchus showing slight 
dlflmncc in plsne of scope and instnnnent. 

FT^ 4- Bronchcwcopo in right brondua. Applicator 
In ixaordiagus. 

In ooe of m> peanut cases portions of the hull 
of the peanut were also inspired and there were 
three pieces loo large to come through the tube 
Ulth th^suspenslon apparatus I bad no hesitation 
m withdrawing the foreign body and tube because 
I felt no discomfort about the rerntroduction 
One does not relish the idea of reintroducing the 
tube m a baby eleven months old. 

\Yilh suspension one feels a certain sense of 
security about respiratory disturbances If the 
tube IS withdrawn It can easily and quickly be 
remtroduced and if for any reason a tracheotomy 
should be necessary the patient is m the most 
ideal position for its qmck performance 

If jou prefer to use the tube unaided after its 
passage through the cords >'ou proceed as fol 
lows the baby tube with mandenn removed Is 
resting in the trachea and respiration is quiet 
through the tube The hook is removed from the 
crane and carefullj tilted to the nght to permit 
the removal of the left tooth plate then the nght 
tooth plate is remoi'ed m the same manner The 
pear-shaped nng is bent back upon its hinge and 
the screw holding the spatula is now loosened 
and the body of the hook is In this way disen 
gaged from the spatula. Finally the spatula Is 
remoied One then attaches his illuminating ap- 
paratus and proceeds with bronchoscope as is 
usuaL 

The Introduction of the cesophagoscope is such 
a simple affair imder suspension that it seems 
needless to describe iL The mouth of the ccsoph 
agus IS m most instances gaping and an ccsoph 
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ap»cope of 6uilal)ie 8i« nil prnctlcallv fall in. 
It* further pas^ace through ihu canal it better 
maoaffed m m% opinion nthouc the aospenMon 
appantUA, arxj the Utter i* ditmantleO aa de 
•cnbed abot-e 

Id the management of an impacted fomni 
body either in the Urynr or lo the mouth of the 
oisophagut no in trument e»TuaIs the auspension 
spatula In the foreign bodies Iving behind the 
cneijid, the caitilage mav be lifted to » marked 
degree and apace can be gained bv h^-perext 'tiaioo 
of the iiapemoon spotula that ii by lilting the 
Up of the spatula In rao%*erociit of the wxirm-geor 
joint and In horizontal movement of the Tanc 
B) osc of ntber the peoilum for separating the 
corda or an elex’ator one ma> lift the mucous 
merobrnDc from an impacted point and with the 
other hand armed rrith forceps, mnove luni 
twist, rotate, or fracture the oflending maaa and 
remervT It without an> damage whatew to the 
mocous membrane Safety pms arc turned the 
points are bent m and the body removed eoaQj 


Teeth are cut from false teeth plate* and removed 
and then the plate* cut in two or seoawed out 
without teanog the mucou* membrane. 

Lastly with suspension the surface* can be 
treated after the rtmen^ of the oflaxiing body 

For Imlance jn one of the watenndoo-seed 
cases the body had produced coojiderabie trail* 
maimn witb the formatioo of piastlc emdatc* m 
three locations This eiudatc was removed, the 
•urface was painted with tincture of bmwln, and 
vaseline applied to these areas as well u to the 
raucous membrane of the tmebea. In one 
instance 35 per cent nitrate of silxer was 
to a Iraumatiied spot 

I aUl vour attentioQ to the fact that witb the 
old of suspensioo one is not onJ> able to remove 
foreign bodies more easily and with less tranm* 
tiim but be is pennitted to treat what traima 
tued surfaces occur and practically bands^^ 
wound tbereoftcr joit os our colleagtics sp»hit 
fractures, plaster joints and protect abdominal 
indatons vdth gauze and adbesfve. 
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RADICAL TREATMENT OF INTESTINAL OBSTRUCTION AND 
GANGRENE OF THE INTESTINE* 

Eitect of WniPFLE’s Wore on Intestinal Drainage Methods of Mayo Robson MoYNmAN 
WlTZEL von MiLULICZ, AND MAYDL RePORT OF TwO CASES 

Br HARLAN SHOEMAKER A.B M D Loi AkoiuA 


T he subject and method of treatment of stxun 
gulation of the intestine is open to much 
speculatioii. Every phyaiaan can dte nu 
merous instances inwhich expectant treatment has 
cleared up the case Occasionally this method of 
procedure proves a failure and the attending 
physioan finds valuable days have slipped away 
his patient Is steadily growing worse ffocal vomit 
mg has begun but otherwise his patient has that 
appearance of well being that belies the condition 
of the mtestines which is eventually found at 
operation 

It IS of these late cases with obstruction high 
up in the gastro-intestmal tract and the beginning 
of fiecal vomJtiDg that I wish to fpeik 
In reporting the hatones of two patients who 
recover^ after I performed a radical operation 
for gangrene of the mtestines I also wish to call 
your attention to some new and old methods and 
make some reference to the bearing of Whipple s 
work,* upon certain modifications in the opera 
tive tecbnicpie in this Haw of cases 
Obstructions high In the gastro-intesUnal tract 
accOTnpanied by fecal vomiting and gangrene 
of the mtestines generally ter mina te fatally 
Any method deslgntd to save even a few of these 
cases may well merit some discussion 

Case i Von MikuUcz opentkin. Case bbtorj No 
01 104 County HoapitaL Mr H entered the boapltal 
February 8 19 6 by ambulance. Thepanent ■symptoma 
began five days baorc with Tomiting and abdominal pain 
foUowlni; an attack d la frippe. The lower bowel was 
emptied by enema but the gas In the small Intestine faOed 
to pass. Tbe abdomen was distended and tympanitic. 
At the outer border of the left rectos and about oppoaite 
the ombOicos, a short wide scar was observed. It 
proved to be the site oi a prevloos abdominal Incbloci 
through whkh about 9 Inches d intestine was resected. 
The patient was shot through the abdomen eighteen years 
before during a charge against the natives in the Pttitip|>lDe 
Iilaods. Alter lying on tbe battle field three days, he was 
carried to the bo^td the Intestine resected and odted by 
a iloiphy button. 

Operauem, von MlkuUcs I opened the abdomen at the 
dte d the old scar axtd within its Inner border 
Entrance to the abdomen was gained at tbe upper 
angle d the old indsloc. A small loop d jejunum was 
found attached to the old scar The Intcstlni: above the 
adbuloo sras bluish dhtended, and full d nukl, while 
ebftTDCtloe, protsoM t>taile4llee. J As. U. Am. 
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below the obstruction the gut was contracted and empty 
At the point d obstiuctioo a gangrenous band endrclcd 
the Intestine and Involved the meseotery At first a lat 
crat anastomosis was made Isolating the after a method 
described by Mayo Robson. Sliflnt pressure was used on 
the disteod^ Intestine to see if the Sold would fill the 
spastic nL Nothing passed from the dbtended and 
pardynd loop to the contracted and mastic loop In fact 
aD the stitching at one angle d the indskin gave way 

Sewmg a thickened contracted mtestme to a 
distended and stretch ed-out one is poor mechanics 
even when the diseased part is not m the first 
state of dissolution The Mayo Robson method 
has three disadvantages (i ) failure of fluid to 
flow into spastic gut (2) Wlure of stitchmg to 
hold in fnablc intestinal coat (3) poor mechan 
ics m sewing a thick contracted gut to a dilated 
and paralysed gut any one of which would be the 
foundation of fatal tennination. This method 
was accordingly abandoned 

The dsjnoged Intestine wms (luDed out of the sbdomes 
the indifon dosed down to the intestinal loop. The loop 
WluHir>g iH iiitestioe sosjdoous ol gangrene was removed 
end the ends held in the wound by sQkworm-^t sutures. 
A stni^t damp held the luteitlne pde to side. It wu 
oecessary to tie the clomp down into the abdomen as the 
pressure from within teod^ to force the instrument above 
the peritoneuin. Tbe best result with the von hllkulicx 
operation b gained when tbe ^Hir b broken oil well below 
the peritoneum. Two rubber tubes were placed ooe In 
escb ced of the Intestine, the proximal ooe for dritni^ 
the distal one for the purpose of aiding the water intake 
andposaibly for Dourishment. 

The upper Mrtion of the Intestine emptied Itidf prompt 
ly esoi^m. The abdomen became scaphoid and remained 
so tube In its lumen wsi as as the one In the 

distal portion ^ the intestine. It was Imposslbte to make 
tbe lower bowel take 0^ and the spastic condition did not 
change immediately It was twenty days before anjthing 
trickled through lulBdently to promote a bowel movement 
At this time the lower bovra would retain any quantity of 
e^lveoQ and a bowel movement could be bod at wiD 

Tbe {ejunostomy was Dear the stomach The gastric 
Joke poured out 0} the proximal end of the divided intes- 
tlDelnfalghlyacidcoDdition. Tbe outer wall of the abdom 
Inal Indsloc sras digested down to the peritoneum in an 
areaatleastj inches stpure. 

The add dbeharge from the fistula ittosred a total 
addity of 14. There was do free hydrochloric add. LI 
quids and undigested food passed through tbe fistula 10 to 
to minutes after Ingestion — the time varying with the 
amount of liquid. 

Tbe patient 1 water absorption sras aided b> tbe 
Murphy drip method. A mPd nephritb developed 
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about the thJ d ftk poUopcratn-e, Otberwbc Uw 
recovery «u uoevntful aod the patient u dbcbanicd 
cured, Ith a buula VnnJ tQ 9 6 On June j 9 6 , I 
reaected the fiittala aon made an eod-to-end ana^tomt^s. 
Fortuoatdv the refw (he intextjae removed oD the ad 
beatoca of the ajijacent cod* Kean ery irai aae\Tnt/ii] 
Cas Ca»e JIuloo \ 0 87 County llo^pltal. 

ilf* I ti entered the bo^" taJ I bourj ig 10 6 by m 
balance The present co^tuo bq^ fi before 

with acute abdrvunal poj referred t tbe rexiM of the 
apf^endi Sbe had been ucubk t ba tatbfartor> 
bo*d movemenC tlbouxb drakltc cnemj >ud evacoaud 
the (o«er boaef C tharuck had f ted ( u{ient l>u 
injt tbe paAt twmt (our bourk Leial td aiUnj; tud been 
Increannx ld Ireituencv 

On vanunatun of the patbrnt ber feoeral ondiltoo vu 
food \ leuLOA tews d /wo and kb{;ht rue u/ body 
temperature (gq I )exikted theratkethe^bentiirckeiiti^ 
no unusual fc t reA InsperthKi of tbe alalomert repealed 
a -car in the rmdljnc hetoa tbe umbd le. thcr Je and 
hit od Jred) mo able on the nderi a* 

Tbts Aca tbe ut of ck appiodL tomt u can 
prr\»usf 7 ^ abdotaen ak not diAl oded nor as 
ibere an freat drst % poo fentk paJpatioo Then «a 
no abdomi^ n^sd t> 

Oyi *1 Ml modrtkri hi d] Tbe abdomen ak opened 
ttbeut oftheoWAca entrance i tbe abdonona] arit 
beiert obumed aben thi upper anitle of the otd UrUkion 
D t elided and ippqrr^oaus tevtcpe presented udfiathe 
aound Beoetth deow adheamci», tbe disul eontmteil 
and exnpt) LBtettjae aspteledop^ (eet of (he damaged 
ft] DUD a tk resected fhe d taJendofIbe KstlBe aa 
puced D the side of the prodoal end by a ilurpby bottoo 
and tlK peonmal ead sra brooxht (hroueb etaDieouad 1 
the uta of huney potnt \ rabbe ( be «as bed I 
tbe lumen of the xut and carried mer the side of the bed 
to bottle \\ thin (e« dais tbe iroeuc fral odor 


wtiea to cloee the fistula aben dl the Murph} buitoo be 
passed beo tiH tbe boa els resume (hei normal foactioe. 

Tta recovery Irora aoeb ao estcosi e refvtioo aa -eiy 
satlsfactorr The patient dai not rgmjt and suffered 
fas dlstentwa. 

On the audb day postaperati tbe intCktloe proRctins 
beyond tbe siia a^ bed t tbe drainafe tube arparated 
frotn tbe body much ailer the maAoer of lb aeparatioo 
of tbe mbOlcal cord Consequentlv tbe rubber drajoafe 
tube Us tbe lamea of the ftn (aded la drain and tmaQy 
atipced out altofetber Tbe aud yjnn.l conlcntB now 
ipdled osV tbe abdomen 1 tbe Bsr« lima tb« orifutal 
[Dcliioa bad bcaled and abat stitchei remained reie pro- 
tected from the testlnal dfscfaaxfra. At ihla t me tbe 
secood step of ih>« ralber compfkaled procedure sbooM 
hare bees taken, naowly tbe doslof of t^ fistula. Mlul 
A-hilpt the arkras meaas of ckisiOf tbe fistula, tbe pa 
tknt became so eccoriated from I tesUnal dbchaifes taat 
tbe next Iww ireeks were speot I Irytoft to Iwal the sU 
snd mall- the patient owiJortabfe era xegh t sleep. Tbe 
normal bcrwel mosemeots ocenrred interrruttenlly after tbe 
tb« ii th day UUre ofl t rodu ced hit the fistula from 
rim e to time fadOtated thlnfs very mijch P traJeum by 
raootb retfoced tbe irrltabsilty of the tesdnea above the 
^ula and ameUonted tbe bom oa tbe skin. 

After tha fourteenth day the skin irrlUhffltr bec a ina 
case. Tbs ^lorphy btUloa had not pasaed. A Instru- 
ment Introduced into tbe lumen of tbe benrd detected the 
buttoc In iba bOnd end of tbe fut 

Undoobtedly tbe fistula vould ba been doaed aooner 
Kmri I known bow easy It oold be under nltrooi oalde 


austheda. T do»e the fi'^ela lie protradli* end ef tb 
jejn um wa polled throafh tbe abdoraltMl ^ertabd, 
ca tcrlaed and la -erted as the appendlcttl tr-rim fi 
Uealed tbra alkroed to drop bw:fc into IIn bcOy esrky 
\ retajoloi; slitdi held the now tfnxl end of IVfnt tstie 
pentoneomas matter of precaotloa. 

Tbe testjae, after dosarc kaked fas and bcci 
thromth tbe fistula at least on three icparmts 
However (be ns panlaf] bdd In tbe IntesUaal omJ 
Tbe Intestine 1 tom oj tended tbe abdorees iki Utler 
to was markedly scaphoid. Ten dai Utcr tl* Iforphy 
b Una ] «a-«d a^ the pal ien Cleft the noApitaJ cekt^ 
Ifayj 10 0. 

Thrt bncf dcscnplkm of the two ciaea offen 
•exTfal thioi^s in common. Both were obatmted 
hlfih up In the gaatro-lnteatlnal tract both acre 
pOAtopcniLifc caA« On the other hand, ooe 
the more crtemivTlv inTOlvcd of tbe two *11 1 
fco-csHfd dean ca*e which became obstructed m 
j-eor* poAtoperalitT wbiJe tbe patient who re 
cHved the RTcatCAt pcntoncal trauma went 
eighteen txars One Ta» an emergency operv 
tH>n tbe other an ekeUvr operation origmaUy 
Both paticntA bad bad fecaJ vomiting prior to 
operation Doth bad a iJight IcuoJc.'toiis. 
Neither paiknt exhibited any reaettoa d puise, 
temperature or res pua two 

liie pothoiofo )n both csvtf tru ahnibr tad 
onl> varied m the amount of intestine isvohed. 
The Intestine was distended with fltdd and pi 
above the obstructing bands, and compfeteir 
collapsed below them An area of gangrene 
rdsted at tbe site of primary obstrucboc 

W'bjppJe in a recent nrtlde maintains that the 
lethal factor in iDtestinaJ ohstructioo b a pobco 
within the inleslrnaJ lube TUi poacn * 
priraary proteose U soluble and not altered by 
boirterial aetke heat or add, and when rt-ab- 
sorbed whichaccordiDEtoWhlp^occorsiacasci 
of dtitenlion and paraJjae* of the intestine HD* 
tbe patient 

Sir Berkiei Moynlhan in his mooograpb on 
"Abdominal Operatioos” Diustrates a taw for 
tbe remoiTil of the mtestioal contents aboir the 
obstruction. He slates that if this Is not dooc 
tbe patient wili succumb The danger of 
tbe abdominal cadtv by removing patrifTiBg 
mteslinoi contents with the abdomen open is 
great. \\ 1th a drainage ttro-stage opaatkn this 
danger Is more remote , 

The several methods of trentiog gangrene of 
the intestine which hatT been in practice tioce 
1890 arc u followi 

Mnvn Robson s method may be described w a 
lateral anaitomwls of a lindo loop of bowel w^ 
a lube drain at the convent) of the loop T" 
operatkm Is adapted to jejunostomy where there 
fa no neceasltv for removing damaged gut. As t 
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have Boggested sutures hold ver> poorly in dis- 
tended and paralyied intestine which is one factor 
to be considered in this operation 
The necessltj of an extensive resection ehnu 
nates the use of the Meto Robson method 

Moynihan describes his modification of Wit»l s 
method which is done by imbedding a rubber 
tube m the long axis of tKe bowel The perito- 
neum is cast over the tube which in turn is brought 
out of the abdominal wall The author has 
previou 3 l> s^’phoned or milked, all the contents 
of the distended and paral\*ied gut out through a 
large metal tube passed mto the lumen of the mt. 
Any one of the foUowing factors make this method 
of iloynihan unsafe m operations for gangrene of 
the mtestmes First the diseased intestine is not 
remo\Td Second, simultaneous drainage and han 
dling of the intestmes will of a certamty aoH the 
abdominal cavity and posslblj be followed by 
tomtis And finally a tube small enough to 
sewed mto the intestine os suggested by 
Moy mihan may not dnun the diseased intestine 
Buflidently to do any good, or the site of 
drainage may be the seat of future obstruction 
Von Mikulka^ described a method of forming 
a colostomy with both ends of the colon project 
mg from the wound The colon Is sutured side 
to side. Some time subsequent to the first oper 
ation, a clamp is mtroduced one blade in the 
lumen of each gut and the damp closed Autol 
yw takes place withm the bite of the damp the 
spur between the two ends of Intestine & cut 
through. The faxal stream follows ihb new 
a\*enue and the fistula doses by granulatiom 
The \"on ^Iikulicz operation was adapted by me 
to the first case reported with this sight modlfi 
cation I appUed an operative techmque designed 
for the colon to the jejunum and I also made 
use of the clamp at the time of the original oper 
otion. Using the clamp between the two portions 
of intestine at once obviates the nec^ty of 
extensivT lateral suturing and also the possibility 
of m^’oU^ng m the bite of the clamp an adjacent 
coil of In testme when inserted subsequently to the 
original operation. SoJing of the operative field 
Is easily preimted by the use of soft pressure 
clamps hi gher up on the bowel 
The chief objections to the ron MikuUci oper 
ation are the soiling and digestion of the wound 
postop>craUve and the excoriation of the skin 
may be so eitensi\'e as to prevent recoiTry 
through loss of sleep and genaul imtabiUty on 
thepart of the patient. 

Tne long period of granulation necessary to 
heal the fistula coupled vrith a partial or complete 

BeL klim W^aKlir (91 \«t o. 


loss of ruccui tntencus over a similar length of 
time produces marked imtabflity in the patient 
WTicn the greater percentage of mtesUnal contents 
pass through the bowel the change in disposition 
m the patient from ciccsaive irritabihtv to a 
state of gemahty is \’ery remarkable 

The operation m the second case was designed 
to obvaate certain disagreeable features of the wn 
hfikulicx method long-contmued drainage ci 
coriation of the skm and loss of surgical control 
over the closing of the fistula. 

JlETnOD 

After all gangrenous and obstructed mtestme 
has been resect^ an end to-side anastomose of 
the distal fragment is made about six inches from 
the end of the proximal fragment The proximal 
fragment is drawn through a stab wound m the 
abdommaJ wail os far away from the ongmol 
inasioD as possible A drainage tube ^ inch 
ID diameter is tied m the gut and earned oi’er the 
bed into a bottle The onginal incision is closed. 
Fiecai contamination of the skin will not begin 
imtll about the sixth day when the portion of 
intestine tied to the lube aberve the skm will 
sqiarate at a levTl of the skin at the sub wound 
Feces will now flow around the tube At this 
time under nitrous osde anesthesia the bowel 
should be drawn farther through the stab wound 
crushed tied cautenied and the stump mvan 
Dated similar to the method used in treating the 
appendix. The slump will now slip back mto the 
aodominal cavity of its own accora It is safe to 
tie the stump to the pientoncum with a single 
stitch. If leakage occurs it will have easy egress 
The Blorphy button is used because it 
insures a jiatulcms anastomosis 
The opicration desenbed was onginal with me 
at the Uinc It was done However I ha\’e since 
discovered that Maydl described a jejunostomy 
somewhat smuJar to mine in 1891 
This method is impossible m gan^ne of the 
intestines as the proximal fragment is too much 
distended to draw into the grasp of a Murphy 
button and too fnable to bold stitches Further 
more drainage of the upper intestine would be 
Imperfect citn if it were possible to unite a dis- 
tended paralyied gut mto the side of a contracted 
and spastic one 

CONCLUSION'S 

1 RemoiT all the Intestine lUN-olved by ex 
tensivT resection 

2 Drain the distended gut by a fistula. 

3 Close the fistula os soon os pxBslble after 
the drainage has lost its ftecal odor 
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INTEi>nN\L OBbTRLCnON rOLLOUlNC A 
GILlnlf OrECATION 

D» TiioitA J \\Am_i 1 dclire to place oo 
record a cAie d ahich Lh C ilUira opefill q wa* 
lolkrwed bv ioteat nat obktnjctlon Tbc opera 
tioQ had been doo aoroe liriK before bairuclkin 
occurred. The cauae o( the obitructioo waa an 
opening that left between the internal nng and 
a loop of the ligament brought out ihrongh a aiab 
WOTind in tbc abdomen Thia opening waa not larger 
than the drcumlereoce of a moderate lUed 6 nm 
and )‘et about to inchea of (be *mall Intotine her 
nlat^ throurt It It beoam trlited tSo became 
necrot c and neeetaluted reaecUon. 

This case U important becaoie it illustrate* the 
danger of leaving inch an opening with the GiUlam 
opentloiL 1 b-^ere it cm be ufeh stated that 
nearly all opefitions upon the round ugameou that 
are done with ^ncturethrongh the abdoiniaai wound 
leave on opening between tM intemil ring and the 
loop of the round ligia>eat I have seen very few 
CUlIam operatioBS performed mittJng that op^Dg 

Dr S mpfon some ten \-ean ago called attenUon 
to this dinger and tDodlned the GQUam operatloo 
by punaorc through the Internal ring and in (hat 
way found 00 opening through which the IntmLne 
could bemlate 

I have been also much Impresied with the fact 
that there is too much (raumalisni in operations 
00 the round Dgaments by punctnre of the abdom- 
inal wall. He can do lost as much shortening as 
we want inside ai the abdomen and do it Just as 
securely if done cardoUy with a good deal leas 
traumatism. TIm old argumeot that there Is a 
difference In the strength o 7 the ligament in different 
places seems to be more theorelial than practical. 

Da. Edoutz Cast Inasmuch as the round Uga 
ment operation has been brought up 1 would lUte 
to lay a few words, concerning the operation that 
has been done by Dr Webater When I was an 
interne I saw quite a number of round Ufamcnia 
operuilona done and I thjpa I may say they were 
done aafdy and properly I have sioce seen what 
is termed the Webster round bgament operation 
done again and while the round Ugameat was used, 
there was no real comparison between the two opera 
rtona. When 1 great many operators report fatlure* 
in tlK work done on the round ligament b> that 


method It is because they do not adhere to the 
proper (cefaniqua 

It IS important m foflonlng the Webster Biiiy 
technique to bring the Qgameuts first through tie 
bloodlesa area and second to fasten them to tie 
posterior waff of the ntcrus with oon-abwxtaUe 
suture nutciial, such as linen or iffk and incbor 
them in such a aa) that the drculatlon of the 'ia- 
ment ilscif is not cut off These are the etsentah 
to the tucrest of the Mebster round-Cgamtct 
operatkm. 

lUREEP riACE-NTAL UfTASCnOV 

Da ^iLUAU C DAHroKTn I wont to shows 
specimen rrm rd from a >'ouag woman S5 yaon 
f age II para Her first pregnancy and lohor so 
far as I Lj»w were peffectly nonBih She does set 
beUeve at that time that any albumiriBria n* 
found and her blcMod-pmsure ns sot uiffl by 
the physician who had her in charge. Howevtf 
she gave birth to a periectl> oormal child at tena, 
«hJi± u stiff bving and well 

She first came under my core August ifr 
Unifl November ji her coune was uneventful 
at which lime her blood pressure went up to t 45 
and then to 160 with m^ed aJbuminuna. She 
«aa then at the hospital and kept under obams 
lion for ten daya. albuminuria decreased 

markedly and her blood-pressure came down to ijo 
uoder reftiicled diet and rest In bed. She w** 
under the care of a trained nurse her blood p» 
sure was taken dailj the aibumJauiia dhappond, 
and her blood pressure remained in the prighb orfaw 
of 130 for two r three weeka, after which att-m^ 
uiia occurred and remained untD deiivtiy She 
went into labor four davi ago being at term Jaa 
uaiy 30 and was detlverra of a two pound and 
14-OUDC8 baby The placenta Is the prindpal 
thing I want to show tonight ffha baby wu 
perfectly fornvd. The pediatrician who tow It u* 
charge said that there acre found slight cvfdeacrt 
of acaling but there eras nothing lyphPltk:. 
s^ws the tremendous area of infarctions, but ab^ 
one-third of the placenta ii active, and the remain- 
der a largo III"** 0/ Infarctions, there being a smcni 
where tl» scared area U completeiy separated 

the live area Tbc entire mass at this rite showed 

Donnal pfoMtal tissue 


aio 
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Thil is my firtt crpenence with aach a cbm. I 
have ae€n a number of Infarctcdpkcentaa more than 
ordinarily with albrnninuna, out never had one 
where the great majontv of the placenta was put 
completely out of function with the patient going 
on to nearly to term The imall i^ght of the 
baby wai due to the deficient blood-au^j The 
uterua at the time of delivery reached afwut to the 
umbihcua where it remained for monthi without 
any evidence of growth The chDd waa delivered 
alive but there waa eome trouble In getting ft to 
breathe It did verj well for the firat twelve hour* 
but died m eighteen houri 

Da. CtruBEaTsoi* Did the have toxiemia or 
albnminurla? 

Da. DAirroaTH She had a blood pretture 
r unning up to i6o with tome headache a little 
epsigastnc pain at one time but the did have hyper 
tenaion which lasted for dayt, but which decreased 
under rest in bed and a limited diet but recurred 
again I Induced labor in tpite of the imalineaa of 
the child tn uttre at the time the went Into labor 

Da- CtrLBEErtON There was no <xdma? 

Da. DawToaTH No 

Da. Carey Culbertson I think this case of 
Dr Danfotth • ii Interesting and tuggeati a point 
brought out in 1014 by James \oung of London 
In an article which appeared In the TnntofitoHt 
cf lit BHiuk Roycl Soettiy of Mtduim This was 
liluitrated with a few plates in color showing placcn 
tal infarction The [Mint br \oung was that 
infarction is even more frectuent than supposed and 
in every cue of toigmla one would find it. He 
seems to think that the source of poisoning in 
totemla of pregnancy U due to placental infarction 
There was a series of cases reported every effort 
being made to bear out that contention that the 
toi*mia wo associated with or due to plsceotaJ 
infarction. In his cases of toiamia, wnere the 
plsccnta was examined carefully Infarcts could be 
found. These Infarcts did not always appear on 
either the placental or foetal surface but often In 
the center of a cotyledon so that the placenta would 
have to be sliced in order to find the infarct 

Dr, Charles E Paddock Recently I attended 
a case of labor which presented an unaioal feature 
and was of great interest to me. I presume some 
of >'ou have seen similar cases but this was ray first 
experience. A primlpara with normal pelvis and 
haul ennged went into labor at term After three 
hours of characteristic first stage labor pains the 
membranes ruptured and soon the patient com 
menced to have hard frequent bearing down second 
■tan pains A rectal examination showed the head 
well down in the pelvis practically upon the peri 
neum and occiput rotated anteriorly No cervix 
evident and probably CTtemal os full> dilated. 

After 4 hours of second ita^ libof pains and no 
progress a vaginal examination was made which 
seemed to conbnn the rectal examination How 
ever upon passing the finger high round the head 
It showed that the cemcal portion was between the 


finger and the head and as thin os paper The 
external os could not be found, the cervix being 
Lkc a thin membrane over the head \Mth this 
tissue m v-iew a search was made for the external os 
which with the greatest difficulty was found although 
its location was immediately In view After several 
failures to locate It a small probe passed between 
this membrane and the head with this probe the os 
was dilated without any trouble to admit a bnger 
and in less time than it takes to tell It the os dilated 
several centimeters TTie case was now left to 
nature to deliver normally 

I am at a loss to account for the condition. 
There was no spasm of the cervix in fact it was just 
to the contrary What would have soon happened 
had the condition not been corrected would have 
been a complete amputation of the cervix — of 
amputation of the cervix having been reported. 
The necessity of vaginal examination must not bo 
overlooked, although rectal examination in labor 
has limited this necessity 

rupturz of the uterus following the 
USE OP riTUTTBIN 

Dr Waliace F Gsdsvenoe I would like to 
ineDLioQ a case I saw two weeks ago a-ith another 
pb>'sician Rupture of the uterus followed the 
use of pituimn the case being one of oedpitoposte- 
rior position with the head firmly entered m the fora 
men but not descended to the second stage The 
nurse was called at 3 0 dock the doctor got there at 
5 and at 6 0 dock, inth a moderately well dilated 
cervix but not a retracted cervix four drops of 
nltuitrin were given bypodermlcaily At 6 35 the 
head not hav’ing descended throu^ the bmn the 
doctor was getting ready to *fpl> forceps and from 
five and one-half drops of pituitrin were riven at 
about 6 J5 I might say the woman was a primlpara 
hedthy and so years of age. In the second pafn, 
after the second hypodermic of pitoitrin the woman 
went into collapse and the doctor asked me to come 
right over There was a rupture of the uterus 
the child 8 body waa perfectly mobile in the abdo- 
men and the iwricnt was In collapse. With the 
consent of the priest we opened the abdomen drew 
out the child and brought the uterus forward, and 
put a catheter around it but the baby waa dead 
and the mother died within two or tluee minutes 
more. The rupture of the uterus extended from the 
top of the fundus on the left side just posterior to 
the ntero-ovarian ligament went dear down the 
uterus through the cervix into the vagina and up 
the left broad ligament to the bnm of the pelvis. 

Dr W a Newuan Dorland In connection 
with this case I recall that there was recently re- 
ported an abstract of a paper from Buenos Aires In 
which the author descritMa five or six cases of rupture 
of the uterus following the use of pitaltnn in the 
hands of midwives. It is interesting as showing the 
possible danger of the use of this drug where there 
is obstruction or imperfect dilatation 
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TVTLL TERU ABDOIONAL PREONANO 
Di EiCL G Bccx Iby Invitation) rt*d a paper 
entitled FuD Term \bd niinaJ frcipunc) A 
Normal Labor IntenTmng Between Geatatioa and 
Opemion Spenroen and T at ent 


DESICCATED PMCENT’t IN OnSTETIUCS TtlTll 
SPECIAL KEFERENCE TtJ TOiDTlVO 
Da Edoent Caiv (bj Invitatlonj rend a paper 
entitled Preliminary Report of tbe Aae of Deal cat 
ed Placenta in Obatctrica with apecial RefereDce to 
the \ omiting of Pregnancy (*ee p 206) 


DiscisaioN 

Da. CAa£\ CtrLBtrrsox VtthJ tlroecoimdeTing 
the Immense amoant of itady tiut bos been cl\eQ 
to tbc internal secretkmi it is limoit imposklUe 1 
dttcuis prerna n, i eemia apart from a c nsldcta 
uon also of the ntemal secrel oni r their diso 
rongemtent 

As far as toxembo, or the nausea and *r>miting of 
prefnaoeyfo there s DothjDg in the bt raiurethat 
Is at all debDJte There are boa ver enain 
faWy well formulated dca that may be rpretsed 
with respect to the use f pU ataJ eetract We 
know thjit aa fa as ceUoJar activit\ goes the pla 
cental only active dorioc the stage of tropbobUstic 
derefopment If ve have any bormnoe r tecrc' 
tioQ formed in the placental liuue it would Men 
Co be In th stage of tropboblasc act! (y If the 
trophoblasclc stage has passed Into m of degeoera 
Uon «e ha e DO straaure in tbe pli e ta c pa )4 
f living one any nuierioJ that would hare a speabc 
actiotL li the plac ncal etiract Is ftrinc to be used 
t should be of eaily placenta, or enriy cwrioidc ilb 
before the pfacetua u formed as an orgao Id 
woman this wcnld be bef re the end of the foorib 
month. It seems to me here b where this method 
of trying placental extract and ( eating varfous 
cottditloQi partalning to peegnsnev fails not only in 
lactwliou \& n&nsea asd vomiting 

I recciT c d some f this ptacentoJ material from 
Parke Davis & Company sootetirae ago with the 
idea of feeding It to patients to ncieasc Uctavwn 
and found it absolutdy disappointing 1 did ot 
have a single case where I thought the tactaiioD was 
benefited In any way I first made efC rt to asce 
fitn the tbn of pregnancy when pit entas me 0 
taken from which t make tUs deuccoted extract 
After aorao delay I ascmalned that they took the 
placenta througliiut the vanous stages of pregnancy 
tome from very early p egnanaes and some from 
fufl-tenn pregnandea, which is enough to show why 
material would bo inactive at certain timea, and 
relatively Inactive at all times 

So far as the treatment of the nausea and vomiting 
of pregnancy goes we have th report of a very In- 
teresting s^es of cases given in a recent Issue of 
the J^unui 0/ Ik Amtri a 1 /erffeaf Ixrac a/fsw 
In this article the a thor Hirst reports 36 cases 


n j a of which the results were ftvoraHe treated by 
Intramuscular injections of the Uqidd corpus hitena. 
Hirst bases his treatment on the the^ that, the 
0 ary bring inaalve during early pregnancy there 
IS a relative ororian deficiency and corpus loteuB 
will make up f r this I ha e used this preparotloa 
DOW in five cases of the ordinary nausea and roicdt 
log of pregnancy but not In tovannia,milhtavwsUe 
results It should be slated that I kept the Fotltms 
under the njual dietary treatment as weD at th: 
Aame lim 

There is another thing that Is of Importance la thii 
discussion and most not be lost sight of Hemunii, 
llalboa and other nvesiigators have ihawn ci 
pefimentally that tbc ph\x ofogic tcifon of the tro- 
pboblost IS identical with that f the corpus htema 
of pregimncy If this Is true nod If corpus Inicum 
of p rgnancy is eiTctiive then tbc ectract 0/ a fresh 
ra 1) chorion houJd give th same resulti, or ereo 
belter than orpin luteum itself becaox there b 
more of it and t 1 possible to mak a rtroogrr 
rreparatiofi It seems to roe, that this Is 
abo ( where we stand n this matter regarding the 

f rod T D of an Dtenul secret! n from placeota. 

t s unicnunat as has been panted out long ago 
ihaiborm nes do not produce ntibodlesandcanDOt 
Iw pro ed by any omplement lixatkm tests. That 
Is e Teason wh% the whole raattet u to dlfficnlt to 
work ut \noiberf t Is that the other glaadi of 
internal tecreiKio abo are all modified In pregnancy 
In some degree 

Da Caby (dosing) There an only one or t e 
poini 1 would like to meniioo in cloalng aisd one 
Vs that naturally the reMilis chat D Colbettno 
report wpoJd necessiiai are bring taken In th« 
dounistmtioei f pltcent I crtract because, te 
may oocQ the dcaage la est biiihed ha e to confine 
oorMlvTs within safe Umit so 1 have made U a 
print t admioislcr recently the cttrict in 
grain doaes by mouth. 3 times dafly fra matter of 
twoo tbreedaya Vt this time tM administration 
was stopped because I have dinkaBy prmtn 
a doae of this rise riven for this length 0/ time has 
DO bad eflecis n the fcetui I expected some one 
would lake eption t the saminisliatieo 
glv a by the mouth, and as having 00 effect as with 
thyroid extract given by roouti. The 
contains amino-adds which are abaorted from the 
intcatinea unchanged 

rOrCAL UATURITY IN DTEBO 
Da CitAaiES B Rjctd read a paper entitJed A 
Study of Fcrtal ilatunty In Utero (see p »®v 


DISCDMION 

Da. C 0 Gxulee The thing that occurred to 
10 during tho reading of Dr Reed 1 
nint demiite knowledge have we that a chCa U 
lotuie^ ITow do we know that a child u matuiw 
know we have venoua Ideas on the subject, suca 
I roeasuremenu, and so forth, b t these roes«rc 
lents have been uken children who were bom 
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under natural condlUona and If wc conilder that a 
certain number of these case* ha\'c remained in 
mUto two or three week* longer than the time of 
supposed maturity then we certainly do array with 
the strength of any condurion* wc ma> draw a* to 
what definite maturity means, 

I have been struck with one fact during the last 
two years I have been rather regular in my otten 
dance on the new bom infants In the Maternity 
Wari of the Prcibytenan Hospital, and I have been 
much lorprised to find what a large percentage of 
babies will show a wide open sagittal suture The 
sagittal suture Itself does not seem to depend upon 
the matunty or prematurity of the infanL Again 
we win have infants apparently bora at term where 
the sagittal suture will be quite sofL It seems to 
me the crux of the whole ntuatlon Uei In what 
we Tni>an by maturity and whether we have definite 
means of determining such a maturiu 
Dil Rudolph W Holmes If Dr Reed had 
discussed in his paper these various methods of 
determining the use of the bab> I would be tempted 
strongly to corroborate what ho had to tay but 
when he points out these various methods of deter 
mining matunty or Immatority of the baby. I ibank 
he Is wide of the mark. I Uunk Perry depended 
upon the rise of the baby in relation to the pelvis 
and the adaptability of tlw foetal bead to the ravia 
Ahfeld had the same thing in mind, but when it 
comes to say a certain length means matunty or 
Immatunty. we know there U a variation A baby 
may be fully mature and yet there are normal 
variatioos in length and weight and m the lustiiKaa 
and generai vigor of the body I have used the 
Perry method for yean I think it 1 * of some 
relative value not only In determioing the sixe of 
the baby but Its maturity WTien you can puilpate 
and map out the sire of the pelvia, Perry^s method 
u a valuable adjunct In determioing the adaptabOi^ 
of that head to the pdvis Vie have to concede 
that 14 and even 18 pound babies do exist at term, 
though I have never seen one that weighed more 
i-han 13 pounds oud a half It Is not in the last 
da>’i that the baby waxes strong and become* large. 
It Is a gradual progression from the bcgmoing of 
pregnancy to the end therefore a baby whlra Is 
going to wd^ ta or 14 TOund* at 7 month* will be 
larger than ^ ordinary baby at full term There 
fore McDonald, Perry and Ahfeld give us errone- 
ous deductions. 

Da. CnABXES S Bacon In the consideration of 
this subject I It is well to call attention to 

some other faaors beside* the len^ of gestation 
that Influence the siie of the child, the length of the 
child, and the tlie of the fectai bead One cannot 
tay just whst is the normal duration of pregnanty 
in any particular woman. When a woman has a 
penod of gestation less than aSo day* in one or 
more pregoanae* she is apt to have the some 
penod In subsequent pregnanae* If a woman u 
delivered in 268 dap in one or two pregnande* I 
take that Into consideration in estimating the date 


of labor The usual duration of gestation is an ira 
portent element m determlmng the maturity of 
chUdren 

I quite agree with what Drs. Holme* and Grulee 
have said that these venous methods of determining 
the else of the fcctal head and sixe of the child are 
Important espedalty in cases of contracted pelves 
but do they detennlne the maturity of the child? 

In considenng the obstetrical problem one method 
that Dr Reed has not adopted In his studies of 
maturity is the Impression of Mueller wiilch when 
carried out Is rather more dllEcult than those he has 
mentioned but which is undeniably of a good deal of 
importance The amount of moldabllity of the 
head which Is due in part to the factor that Dr 
Grulee has spoken of the slse of the fontonclles and 
the distance between the bones and suture* is also 
an Important factor in the labor That 1* something 
that can be determined with great dJfliculty or 
perhaps not at all by any of these methods so that 
while these methods are desirable and these meas- 
urements should be made as a matter of routine In 
order to acquire the technique In determining the 
accuracy of the measurements yet I do not bebevo 
they art of very great value in the problem which hss 
been pot before n* tonight \Vhen wc take the 
figures which come from the Munich clinic, where the 
w^ht of the baby is taken as the chief index we 
find that 7 per cent perhaps of all the children are 
larger than the limiting weight of 4000 grams A 
study of those case* shows definitely that in the 
average pdvis at Icuft themehasnotanypanlculsr 
bearing upon the obstetrical problem. Almost all 
of the labors terxninated spontaneously 

The mortabty of the children was rather below 
than above the mortality of children generally 
The sixe of the child had very little bearing upon 
the general obstetrical problem, and the Munich 
figure* would contradict the statement of Dr Retd 
that a child of 10 pounds is a disgrace to the obste 
tndan. 

Dr. N Spboat Heat^ey The discussion so far 
has dealt with the point as to whether it can ever 
be said that a patient Is due or not smee wc cannot 
estimate the date of conception. While tbb is 
theoretically true, there is no one here present 
tonight who hesitates, while making rounds In a 
Maternity in pointing out certam babies as mature 
or premature after they have been bora using 
largely sixe and weight to help him in hli estimation. 
I am therefore surprised at the modesty of those 
who profess not to be able to ted with reasonable 
certainty before labor begin*. 

If Dr Reed had not designated hi* procedure* a 
means of estimation of maturity but instead had 
said means of estimation of the size of the child 
I think that no one hero could bdp but concede 
that his work Is of great value and after all when 
one estimates sixe and weight be Ii estimating 
maturity by the best mean* that we have at our 
disposal. 

My experience has not been *0 great as that of 
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Ur Retd 1 «A I htTe tun. checked over my TocMure- 
menU daring prcgtuoicv vitb thoM of the chfid after 
deUvery bat I live clwtyi felt that me&mrc 
menu mentlcmcd by Mm are of the grealetl inqyir 
tance I wtu niprned, however to fiod with what 
tccaracy bh eftlmatkm and the actual alze of the 
feetm agree, cfpedally in reference to the preriafoQ 
cf Tntaiaring the (roato^ccipAVftl diamettr ilnce 
the meaiurcKKiu before labor U of an onmoldcd 
tkuU wftQe the tneasoremenu after labor are from 
the head a hlch has nndergone molding and espedal 
ly a shofteofBg of the fronto-ocopiul diameter If 
there were a umtast ratio exiiUng between the 
measaremenu taken before and after labor I would 
not be surprised but to find that they are the same 
tn such a Mgfa percentage of cues certainly requita 
explanation not only because of the molding, but 
bemuse of the ItopouibiUty to always accurately 
locate the fronto-ocdpltaJ diameter I » ah Dr 
Reed might tell us concemiog thu panirolar 
estimation. I consider mvacU nailed to 1) Reed 
for the labonoai work, which he has neriormed In 
order to ^vc ui tlrii accural cotnparlsoa between 
the mensuTtments before and after labor When 
these measumnenU can be so accurately esilmaied 
that we enn tdJ the approxiinate length of the duid 
u weB as the dkmeten of the skull there is UtUe 
chance of Indodag labor and securing a premature 
If these reeasoretnents are made belorehand 
Since we are looking (or a safe bash the value of this 
work canaot be ervertsUmated therefore u seems 
foolish to lose fight of the part colox meni of ihu 
work la a dfseottkia of theoretical cooriftlona that 
peereat one from sajdng that anv child unborn or 
bon h definitely marore 

Ul Rkcc (doslse) 1 am much gratified at the 
difoisslofk that has been brought oat by thk UtUe 
work of mine which though lent rive u a serious 
effort 10 find out exactly what b gclBg oo la the 
utenzs as for as we nuy la the course of the last 
weeks of gestation 

As to wW. consUtnes maturity of course wc are 
In doubt I think we cao safely say (hat a mature 
driW should poseess those qualities of growth, 
drvelopzDent and vigor which would enable It to 
live earily after Mrth. Wc could not cxp i es s h any 
more doocly than that Bat what doa mnlurtty 
mean anyhow Can wo state dedsivsly whst 


those conditlcpns are that delcnnloe twatorify rithe 
to the utma or after puberty? I tMck one b u 
safe and os certain as tnc other 
Dt Bacon referred lothfiDormalduratioBofUbor 
That too, b a question whKh b moot. IMthoat 
urging it as a sci«lific argument at ail, I may ay 
that Chrbt who was the most perfect map that ever 
lived probably — wemayassumeltatanyrste— wu 
bom 375 fhe dale of the Annonditkiu 

I do not regard that as seknufic, but I bring It for 
ward as an inierestlnjr coroUary to the coedHloes. 
Dr Ba on has specifically detoed preraalarity In 
a recent pubilcatioo and to do that one cmsi hart 
at lout a vague crunprehenakm of what cmstltuta 
maturity and tberefore an ides as to the normai don 
ikm of pregnancy within certain limits. 

Aa to the use M the MoeUer method, we hare saed 
jt very frequeotl) where th* pelvb b coetrseted, 
and that porticuiu method is t^oable In determin- 
Df whether the bead a U fit a panicnlar pehds, hot 
U naa no referTiice whatever to the pmUcni wUck 
me are trynng to solve by waking these tMasure 
menia upiM i cw bead and mly of the child U tdera. 

Ur Heaney a remarks about the moldiBg o) the 
head were very pertioent and 1 wQl say it raosed e 
a great deal of unceni to know bow that ptoUem 
aouid reork out We made a nnmhrr of experi 
nienta upoe the head after molding bad apparmtly 
dbappetred Imt strangely enough ae found no 
vanoiioD m the bTparieial diameter Wefemsdthe 
biparietol diameitr did not vary from the mrasaie 
meots nude immediu h after labor Tbb was ta 
tnieresimg fa t tn onneciion with our srurt be* 
caose u wouil aeern as Dr Heaney remarked, as 
U the molding of ihe head as it b lorribly drim 
throu^ the w IS cmat of ne ce aaltT prodoee 
changea in the Uparietal diameter whith we could 
not csUmaie and that ih^ would ba restored at a 
aubtequeut dal but It la not so the rcttxDUoos art 
as he stated them 

The work has been exlremei> enlightening to me. 
I do not expect that there are many who srocld cue 
to take the time and trouble to carry out nch rtfi^ 
meut of tethmque nor s old they be especlauy 
coDcrmed lo aswtaia how large the chQd U, « 
whether It a of any sue at ail But to ihcwe whom 
Interested m the sdeaiific pumlt of obstetrla the 
jKtibleTo has a definite iasonatxm. 
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T his introductioa fa wnttca with the 
aim of bndgmg some of the gaps which 
of necessit) occur In a symposium 
prepared by several independent m\es* 
tigators who are obliged to confine their 
remarks to particular and limited fields. 
A cursory survey of the entire subject may 
therefore serve a useful purpose 
When the study of the glands of internal 
secretion was in its mfancj only arresting 
and striking facts such as the omenorrhoca 
and ablation symptoms following castration 
or gross abnormalities which could not be 
overlooked such as premature sexual npen 
mg attracted the attention of the gyne 
cologist and obstetnaan. Today on the 
contrary many minor changes in the ap 
pearance behavnor or physique of the patient 
are ascribed to the endocrine organs. If 
an>’thing this tendency at once to appl> 
clinicallv the knowledge obtained by degrees 
at the bedside the postmortem tabic and 
m the laboratory threatens to mislead and 
to bring discredit upon on important branch 
of medical saence 

In every department of knowledge it Is 
expedient, at intervTils to stop c.xaraine and 
meditate to take stock so to speak, of 


dosed open, and future prospects Let this 
be such an occasion- 

Femaleness is on attnbute of woman 
possessed in varying degree by mdlvlduol 
members of the sex, primarily designed to 
foster the continuation of the race. Just os 
determination of sex is deaded m the ovum 
perhaps even before fertlhaation takes place, 
so the future fertility or sterility of the mdi 
vnduol 19 often detennmed durmg infancy or 
before pubert> * 

In Older to comprehend the problems which 
confront us it is necessarj to trace the 
influence of the glands of internal secretion 
from the tune of conception and follow it 
through senescence A thorough study of 
this sequence fa still frustrated by the incom 
picteness of our knowledge 

INFLUENCE OF THE OLANHS OF INTERNAL 
BECRETION NORiTAL EFFECTS 

In utero That the maternal sex glands or 
gonads arc not indispensable to the foetus 
^ter the fertilized ov*um is firmly fixed in the 
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uterus ha* been repeatedly proved by the 
birth of perfect cluJdren bom of mothers 
castrated early in prepnancj (Essen Moeller 
Orgier etc) That the influence of some of 
the matcmal glands l not entirelj negligible 
1* shown b\ abn nnoJitics sometimes noted m 
children bora of mothers with diabetes 
hyperthjToidism and tetany This apparent 
variability may perhaj^ be accounted for by 
the fact that at least some of the glands of 
mtemal secretion probably begm to function 
ate early m fcctal life Among those mvcsti 
gated are the pancrc is (Carlson) adrenal 
(Hoskins, Fengcr) and thyroid (Halsled) 
The posslbihty of determining the influence 
of the gonad of the embryo has now been 
brought within measurable reach of ciperi 
mental proof by bwlft s obscrvution that the 
germ cell* of the chick at on early stage Uc 
upon the v ofk sac separated from the embrvo 
and may be reancrvtd without neccssoxUv 
killmg the embrvo (Swift, Reagan) Our 
knowledge of this subject Is as yet quite 
incomplete 

Postpartum Immediately after birth the 
sex organs and breast* of Ijotbm^eand female 
childrw are larger and may degree of 

stunulatlon (utenne bleedm^^colostrum) 
which disappears within two to three weeks 
postpartum This by7>crplasla has been 
ascribed by Halban to stimulating substances 
dcrivTd from the malcrnal placenta 

Infancy and prepubcrlv During infancy 
graafian follicles develop to o certain degree 
and then regress. The oiunes must ciert 
some influence during this period because 
early castration in animals produces cunach 
Old type* characterlicd by undeveloped 
SCI organs and change* In the hdght bony 
skeleton and m the glands of mtcrnal secre- 
tion. The opposite eitrcane Is noted In those 
rare instance*, in which premature iciuaJ 
development occur* without gross lesion* 
iLeni) WTiat influence a played by the 
so-called puberty gland* (tLymu* and 
pineal) in favoring or inhibiting sexual 
matunty is uncertain 

The developmental period is of cntical 
importance to the mdividuaJ because anom 
alles directly ascriboblc to the stage ol 
pubescence ore noted with great frequenev m 


the mature indIvIduaL These variations 
from the normal may mamfeit themselves in 
apparently disconnected phenomena such u 
external appearance (height, faaes, hair 
growth) m the internal economy (pelvic 
bones gcmtals) In the degree of resistance to 
infection or disease, and m the soul life and 
mtcUigcncc The exact mechanism by winch 
normal development and variations from the 
normal arc produced fa far from dear Much 
of the obscunty fa due to the almost Inei 
tncablc mteracUon of the vurKnis glands 
which so for In the mam defia onnlyefa. 

Sexual malHrily In the human fcmile the 
onset of maturity which is a gradual p r oc e ss, 
usually cv'idences itself by a senes of rdited 
phenomena Popularly the best known ts 
the appearance of menstruation This coin 
ddc* rdih the full development of a graafian 
foUidc and fa followed by rapture of the fol 
hde and consequent corpus luteum fonnatke, 
a gland which, among other fonctsom, 
regulate* the pcnodiaty of menstruation 
(L Locb) From then on during complete 
health unless disturbed by pregnancy cy^cal 
changes occur in the ovary and uterus, and 
at least in certain individuals m the breast, 
untQ the onset of seruaJ senescence. Some 
evidence obtains that other glands of internal 
secretion m addition to the ovary pertlo- 
pate in the cyclical changes to a varying 
degree Among them are the adrenal and 
the thyTold 

The onset of maturity is abo marked by 
the completion of development of the second 
ory sexual characters some primarily dc 
sagned as sex allures, other* having direct 
bcoiiog upon the procreative function. 
Among the female secondarv sexual charac 
ters of the hrat class ore fineness and dist” 
bution of the hair development and distri 
bution of subcutaneous fat, gracalc larynx 
with high pitched voice and feminine psyxhe 
among those of the second class of chief 
importance a the development of the pchis 
With large cavity and broad outlet 

The coincident Involution of the thymus 
and pineal gland and the enlargement of 
the thvToid arc not fuDy understood. 

Pregf^auev not only produces local changw 
in the sex organs (cessation of the cycle with 
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persistence of the corpus lutemn growth of 
the uteriis formation of the placenta hj’pcr 
plasia of the breasts) but, likewise exerts 
a profound influence upon the entire organism 
Of the glandsofmtemalsecretion theh\’poph 
N-sis undergoes the most manifest altera 
tion (Erdhcim and Stumme) Variations m 
function of the adrenal thiToid parath\Toid 
and pancreas are not uncommon Elabora 
tion of this phase of the subject is not m 
dicated m this connection 

Sexual senescence (menopause) This penod 
apparentl> comades with the permanent 
cessation of follicle nperung The o\’ancs no 
longer funcUomite and con5equcatl\ atrophx 
of the mtemal and external genitals and of 
the breasts super\*cnes There ma> be 
changes m the alterable secondan sexual 
characteristics— fat and hair distribution 
p3\che- Alterations m the other glands of 
mtemal secretion probabl} occur but are 
not well understood 

This curson rfaum6 attempts to gi\x m 
broad outline the mam phases which occur 
from the onset of fcctal de^•elopment to old 
age m the life histon of the normal female. 
Kccpmg m tmnd this standard we will be 
m a better position to recognue \Tinations 
from the normal 

rSTLtJXNCE OF THE OLAXDS OF INTERNAL SE 
CRETIOV NARIATIOVS FROH TTTF. NORMAL 
Before ascribmg sMnptoms ansmg m the 
gcncramT tract to disturbances of the in- 
ternal secretions it is necessan to rule out 
other possible etiological factors. Only after 
such local or general causes ha\*e be«n ex 
eluded should the glands of mtemal secre 
tion be considered. It is impossible to state 
whether other glands of internal secretion 
besides the oi’anes can exert a direcJ influence 
upon the genital tract This much howe\er 
IS clear that no matter what the ongin of 
the stimulation or depression ma> be the 
s^Tnptoms produced are identical with s)*mp- 
toms arising from primaiy stimulation or 
depression <»l o\'anan function The func 
tional manifestation whether of h\'pcrfunc 
tional or h\-pofunctional nature arc often but 
not m\’anabl} depicndent upon anatomical 
changes in the uterus ^•aglna and external 


genitals No characteristic anatomical 
changes ha\c as j'et been detected m the 
o\Tincs- The anatomical changes and con 
sequentlj the functional disturbances also 
maj be transitorv or permanent 

HYFOFtrNCTION 

Hvpofunction ma} be pnmarj or second 
arj The foundation for primary Ji\pafiinc 
tion la often laid m the prepub^\ penod 
Therefore (a) unalterable dr^lopmcntal stig 
mala ma^ be noted — bone changes Go^g 
e.xlremities short trunk, flat sacrum narrow 
pcKic outlet) as well as changes in (b) 
alterable secoudar\ sex characters — hair and 
fat disUibution (of eunuchoid or male t\-pe) 
(c) symptoms are frequent other 

general h>pertiatabilitj or tolidit} and 
mstabibn of the ^’asomoto^ system marked 
b\ sweats flushes and dimness, (d) Per 
manent local stigmata maj be summarued 
under the head of hN^poplastic infantilisUc 
genitals while the t\pe of transient h>T»- 
plasia IS illustrated b> lactation atrophj 
S\TnptomaticaJI\ hN'pofunction is exempU 
fled b\ stenht) amenorrhcca, scant, irregular 
and painful TDcnstruation 

Secondary h\pofunc1ion occurs most com 
monl> m consequence of thjToid (exophthal 
mic goiter mjic^ema) h>poph>’s^(acrome- 
gal> d^’str^hia adiposogenitalis) adrenal 
meduDar^ (Addison s) disease etc. Often 
after a transitor} penod of hj-perfunction 
utenne atroph} sets m (amenoirhcea sten 
bt>) 

HYP ERF UNCTION 

Primary h\pcrfundion with few exceptions 
IS a disease limited to the penod of sexual 
matont} At the beginning (pubert\) and 
end (preclimactenc) of this period h\’perfunc 
tional manifestations maj be sc\*crc. The 
cardinal sxTnptoms are menorrhagia and 
metrorrhagia The utenne mucosa is often 
faNpcrplastic, and in man\ cases the utenne 
musailature is thickened (metntic t>-pe) 
Some e\ndence obtains that utenne fibro 
mjomata are the result of functional hxper 
plasia. 

Secondare h\perf unction is most often noted 
as a tninsitor\ phenomenon at the onset of 
some diseases of other glands of mtemal 
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sccretjon (eiophtlwlmit goiter etc) It may Its use In gjuecologj and obstetna except 
ojio result from Joca] stimulation of the in eases of grxiss defiaenc) of the thjTeid 
ovaries due to in ll a m matioo or tumors. secretion Is still largclj empIncaL 

Both pltultnn and adrenalin ore bormouei 
DiAGN<fais which exert purely local drug cfTccU ' and do 

Routine diagn »stic roLthods oi practiced not replace the functional actlvdlies of the 
at the present dai in the o(Ece dispcnsarj glands from which they are dcrf\‘ed There 
and wards ot the hospital will not advance fore theu exhibition Is \*cry limited The 
our tnowledge ot the course ot tho*c diseases extracts of anterior lobe pituitary pmcal, 
of the glands of mtemal R'cretion which thjmus and adrenal cortex (desiccated 
produce gjiiecological and obstetrical ajinp- adrenal) now obtainable and in the dosage 
toms. Not until thorough and complete now cmplosixl show no or onJj unconvmclng 
studies, conducted b> groups of woricra, are cfTects 

begun and perscncred '^■^th mas we hope If (he hormone theory as accepted at 
for concrete gam The cUnical material present and In proof of which so much cor 
floods our mstitutions hidden under the guise related data ha\T been accumulated in both 
of sterilit> d^'smenorrh ra neumstheoia (he clinic and In the experimental laboratorj 
ixtroflenon menorrhagui metrorrhagia cientuailj is to And pmctical appheatloa and 
etc onclassilied unstudied unrehcNTd usefulness in therapeutics the ntal pem- 
Pathologist pharmacologist and blotogtcal aples of some of the glands of internal secre- 
chemist must be enlisted In this work to tion must hrst be isolated and the proper 
cooperate with the cUmcian Then and dosage and method of prescribing them most 
then only may tangible results be expected be discmertd Among these \-ita] or esaeo- 
No advance in diagnosis cm be recorded ual glands should be classed the anterior lobe 
since the writer presented the subject before of the i)ituitar> the pamth>Tolds, the adrenal 
the memben of the Socictv m ilaj 1914 cortex and pancreoi Neither the thjTold 

thvmus pineal ovnar^ nor testis are essential 
08GAK0TEtivp\ continuance of life, although their 

Little 1/ an} advance in this branch of secretions plav a rhle of variable importance 
medicine is to be recorded m the last j-cara. in the organism 0 rile not necessarily at once 
Kendall has announced the discovery in apparent o/tcr them ablation or atrophy 
crystalline form of the active pnndple of the Accordmg to our concepts of physiology 
thjToid gland The method of preparation specifle cells produce only specific secretory 
of this product has not yet been published products, so that while ere may concave that 
In detail nor have the reports on its physio- the cells of the gastric glands produce greater 
logical activnty been condush-e. Therefore or leaser amounts of hydrochJonc aad, we 
this discovery which. If confirmed will prove cannot conceive of their secreting lactic nod 
of the utmost importance is still fnl> judicc for example. Analogously we may accept 
The usual number of reports on the use and that the specific cells of a given gland of 
effects of corpus luteum c-xtracts have mtemal secretion can elaborate one or more 
appeared m the literature. All those com specific products that this secretion may 
mercial extracts (and these *0x6 the extracts ^-ary in amount or concentration but not 
which were employed in the dimcol artides that it may vary in character If anytMag 
reported) whldi the writer has examined more than this VTinatlon in amount concen 
have moved mactivc blologicfllly using the tration or rate of discharge into the blood 
growth effect exerted on the rabbit uterus stream, and such VTirlatians should be capable 
08 a test No further reports on the general 
phnnnacologicaJ activity of corpus luteum 
are on hand 

The sole organotherapcutlc preparation 
which can be r^cd upon is thvroid extract. 
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of producmg the most di\erse phenomena 
IS imphcd b> dysf jnction thia term lacVs 
all theoretical or experimental basis and 
should be dropped from medical terminology 
By di5cardmg dysfunction the problem 
is much sunplihed A hormone may then be 
regarded as the specific product of a secretory 
cell and a given type of cell can then be 
expected to produce only one (or more) 
secretion Such specific secretory products 
as we understand most clearly produce 
dlstmct drug actions which may be simple and 
rapid as that of adrenalin which stimulates 


the sympathetic nemDU sy’stein or more 
slow and less immediately apparent m its 
effects os thyroid substance which increases 
the rate of metabohe acti\nt> In any case a 
potent hormone denvative should ha\e a 
pharmacological actuity vhich lends ttsdj 
io standardi^liOH and which can he demon 
straied hy biological tests Until this entire 
concept 15 grasped and apphed our efforts 
at organotherapy will rcraom m their present 
state of crude cmpinosm m exact parallelism 
with the crudity of diagnosis m disease of the 
glands of internal secretiom 


THE RELATION OF THE PITUITAR\ GLAND TO THE FEMALE 
GENERATIVE ORGANS 
Feou the Expeumental and CuTNiCAL Aspects 
Bt EMIL GOETSCH, il D lUrTtHOEr, Maatiaxt* 


I N view of the great mterest which Is being 
manifested more and more and because 
of the interesting and almost startling 
revelations which are accumulating in 
the field of endocnnolo© it is de^ble that 
investigators and clmldfln«t should at all 
times be able to distinguish between facts 
and theories in regard to the mterrelationship 
of the ductless glands There is great danger 
m discussions of the physiology and pathology 
of these organs to engage m fruitless theonza 
tion and suggestions unless there is a firm 
basis of well-controlled experimental and 
clinical observations to stand upon On the 
other hand, one should preserve a mmd open 
to suggestions and leads which are con 
stantly being met with in studies on the 
ductless glands and should not approach the 
subject in too critical a manner simply 
because our knowledge of cndocnnology nt 
the present time is still \’ery limited 

Many facts have been discovered which 
ha\e aided us materially In imderstanding the 
invoUTd syrndromes met with m clinical cases 
exhibiting e\’ident ductless gland disturb- 
ances Particularlv from the laboratory ha\e 
come many cnlightemng disco\cnes and 
suggestions which ba\c cleared away the 


confusion surrounding the diagnosis and 
treatment of those unfortunate mdividuals 
who show the consequences of disturbances 
m their endoenne glands and who are ap- 
pearing for treatment in constantls increasmg 
numbers. 

I OHOSS AND HISTOLOGICAL STRUCTmii: OP 
THE PinJlTAEY GLAND 
Gross We have become more and more 
mtlmatcly acquainted m recent years with 
clmical evidences of disturbed function of the 
hypophysis This gland also called the 
pituitary body is thoroughly protected by 
nature in bemg centrally located at the base 
of the skull and surrounded by a bony cn 
casement called the sella turaca It consists 
of the anterior or glandular part, which is 
considerably larger than the postenor or 
ner\ous part, and gives the gland its charac 
tcnstic pinkish grey appearance m the fresh 
condition The anterior epithelial part is 
further divided Into the large pars antenor 
proper which constitutes about three fourths 
of the gland and presents a pinkish grey 
appearance and the postenor narrower zone 
of whitish appearance called also pars 
intermedia The latter constitutes the 
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epithelial lining or enca-sement of the posterior 
lobe and citends upward along the Infundi 
buluin freouentK c\en to the floor of the 
third \'ciitTicle. Between these two dixisioiu 
of the epithelial ir gLndular portion lies the 
cleft the enibrj me rtmams of the original 
ca\nty of RathLi s pouch 

Eitloiogt dl There arc two fundaJTKailally 
different t\pes rf cell'i in the ontenor lobe 
depending upon their affinitj for atnina the 
chromophihc which stain intensely with 
either the acid cr basic atnins and contain 
secretion granule^, whereas the chromophobe 
ha\c no special affinit\ for cither baric or 
aad d)*e» and are non granular The pars 
Intennedia which in\-c%t* the posterior lobe 
13 composed of several lajera of undifferen 
tiated cells without blood \essLls or connect 
ivt tissue stroma These cells ebborate a 
kind of colloid secretion which is thought b> 
some to find its waj through the meshes of 
the postenor lobe into the third \Tntnde of 
the brain It is probably this colloid material 
which carries the acti\c pnnaple of these 
cells, often called pituitrin The cells of 
the anterior lobe without doubt discharge 
their seaetion direcll) into the large blo^ 
and lymph sinases which are so numerous 
here and with which the cells are In such 
intimate contact 

Corrtlaiien bchcttH oilcratteTis tn tlrudure 
and function Disturbances m pituitary func 
tion are associated with changes in these 
anatomical constituents of the normal hy 
pophysn. Thus h>’per{unction is assodat^ 
with focal or general h>’perplasia3 of the 
chromophn cells, while hjpofunction is asso- 
ciated ^th certam degenerations with otro- 
phy and with tumor formation cither of the 
hypophysis Itself or as a result of pressure 
from tumors arising from a neighboring 
structure Such pathological In\-ofvcment fa 
followed bj ijTnptoms of defiaent glandular 
secretion as elsewhere In glandular organs. 

n rKTEWLEiATioKSHn’ nr ittnction be 

TWEEN THE PirUTTAKY GIAND AND THE 

EEUALE OENERATIN'E ORGANS 

It fa m> purpose to discuss m this paper our 
knowledge concerning the mterrclatioaship 
between the pituitarv gland and the female 


generative organs Perhaps between no two 
of the ductless gland senes fa a clearer iiso- 
dation in function demonstrable, a fact 
supported bj many experimental and rHniral 
observations In this paper I riuH dfacuss 
first the former and then as a corollary to 
this shall consider second the clinical dita 
bearing upon this subject It seems desir 
able furthermore to cot^dcr pnncipaDy those 
facts which ha\*c been well controlled exper 
imcntally and chnicnll> and to mention only 
incidentally theoretical obscrvutions and sag 
gestions 

A EXPCSQinNTAL EVIDENCE 
I Pilmlary deficiency On account of its 
difficulty of attack in tn experimental way 
the pituitary gland was the last of the ductless 
gland series to recei\T serious attention at 
the hands of laboratory m\Tatlgntors. Pme 
tlctdly all of our knowledge co Deeming this 
small gland has been gamed dunng the last 
ten wan. The first scries of ei^teilments 
which showed that pituitary and sex func 
tlons were dosely mterrelaled, was that 
reported by Crowe, Cushing and Hoanani (i) 
who noted omong many other changes that 
partial remcrvul of the pitmtarv anterior lobe 
m dogs was followed by secondary hypopkila 
of the organs of generation in adults, or by i 
persistence of sexual infantilism In case the 
operation was carried out on puppy dogs. 
TTicre was a tendency to the disposition erf 
fat much os seen In states of adiposity and of 
sexual Infantilism In man. These changa 
following upon an artificially created defi 
oency of anterior lobe secretion ore charac 
ferfatJe of both males and females. 

It may heie be Intcrestln* to mention tome 
■tifklnf retalu obtained by Aschner (») who In 
191* published his findings after total and partuJ 
bypopfaysectomy In dots. In adoit a nlni iti 
was obaeivcd a alight bypoclastic chnnte In the 
*ex glanda and a definitely diminished •eruai 
activity In yoang anlnials the partiil roJwviJ 
of the pituitary led to very marked and character 
latic cnangca. There waa an entire falhiro erf 
development of the aca apparatus and of 
actMty In both males and lemaJei. The sa giancH 
remalaed infantile in character There was 1^ 

potenceand baeoce of apermalogcoesis fa the 

and fallore of cnrulation and sexual Instln^ fa 

female. Fuithennore hypophyaectomy durlof pref- 
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nanc> au5«d abortkuL There waj aUo marked 
rctandaUon in corporeal growth and dlmimshed 
general actmlj of the animals thus operated upon 
Other chant ctenstici noted were a certain psj'chlc 
depression subnormal temperature persistent poppy 
of hau- a thick indastlc akin, pcniitencc 
of the milk teeth, failure of closure of the epiphjiea 
and a delicate and underde\Tloped condition of the 
skeleton Certain rather constant changes were 
also seen m the parenchjTnatoua organa such as 
increased tire of tne colloid alveoli In the thjTold, 
an abnormally persistent thjTnui, fattj infiltration 
into the h\er and increased thickness of the adrenal 
cortex- \schncr regards the anterior lobe os mainly 
responsible for these changes The writer has been 
able to confirm these findings in numerous instances. 

The occurrence of adipositj along with the 
sexual infantilism 13 probablj a result of 
defiaenc} of posterior lobe secretion- In a 
report b} Goetsch, Cushing and Jacobson (3) 
upon expemnenta conducted to detennme the 
relationship of the h>poph\'sis and espeoally 
of its posterior lobe and infundibulum to 
gljxosuna, polyuna, and airboh>*drate metab- 
olism thej show that under Ninous forms of 
operative manipulabons of the infundibulum, 
h>*poph}*»eal stall and often of the posterior 
bbe Itself a transient h>’pergl>ciemia is 
produced with an associated diminution m the 
assimilation Imut for mgested carboh^xlrates. 
In man> Instances a transient ^ntaneous 
gljxosuna was produced. 

If the operation had been so conducted as 
to create a subsequent and permanent m 
sufihaency of posterior lobe secretion the 
temporarj lowermg of the assimilation limi t 
15 succeeded by an abnormal and enduring 
augmentation m the tolerance for sugars- 

The assimilation limit for carbohjxirates, 
greatlj mereased under these arcumstances, 
can be promptlj lowered bj the comddent 
mtra\’enuo3 or subcutaneous Injection of 
posterior lobe extract This extract, further 
more, has a pronounced effect m lowermg 
the sugar tolerance of the normal anima l, in 
whom it maj e%en cause gljxosuria when 
gi\*en in suffiaent dosage. 

2 Effects produced by pilutlar^ extracts 
In the foregomg we ha\e considered 
the e\idence obtaiued from expenraentallj 
created pitultarj defiaenej for behcxing 
that pitmtai^ and sex functions are closelj 
interrelated The ne.xt step In the m\csUga 


tion ts a natural one, nameh that ol studymg 
the results m animals, of the administration 
of fresh pitmtarj gland, dned extracts, fluid 
c-xtracts or acti\e prmaplc in one waj or 
another For this purpose the h\TX)phj’sis 
of \Tinous animals has been used such as 
that of the ox, horse, cat dog sheep and 
e\cn man The source of the gland extract 
seems to have httJc effect upon the results, so 
long as the partienbr extract used 15 an active 
one The results obtained by many mvesU 
gators who lia\e worked on these problems 
cannot be fully discussed here. The results 
of many of the carher workers have subse 
quentlj been shown to be wrong because of 
failure to distinguish between the extracts 
of the anterior and postenor lobes, whose 
properties we now kiow arc disUnct and 
different. Then agam proper attention was 
not gl^'en to the question of dosage- We now 
know for example, that a dose which was 
administered to a jxiung animal over a con 
siderable penod of time and which was obvi 
ously too large produced tone effects and 
gB^e results precisely opposite to those 
obtamed b> other wori-cra usmg small stim 
ulatlng doses. Great difBculty was at first 
experienced m standardirmg the strength 
of the extracts used, as a consequence of 
which m\esUgators reported %'arjing results 
following the use of extracts of ^’ar}Ulg 
strength 

Extract of the posterior lobe The physio- 
logical act3\nty of extracts of the fresh pitui 
tary was first ln\e3tigated Thus m 1895 
Oln-er and Schaefer (4) reported the results of 
their researches which demonstrated m the 
mammalian pituitarj body an acti\e prm 
aple with a spcafic effect upon the heart and 
blood ^-cssels when mject^ intravenouslj 
It was shown that this extract produced a 
general constriction of artenoles, leading to 
considerable ele%'ation of blood pressure and 
an augmentation of the force of the heart 
beats 

Howell (5) subsemientlj pomted out that 
the postenor lobe alone possesses this prop- 
ert} Dale (6) was the first to describe the 
direct stimulating action of pituitnn (the 
acU^c pnnaple demxd from the postenor 
lobe) on the uterme musculature Blair 
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Bel] (7) m addition leacribcd lU slimolotmg 
Qcttun upon the mustulaturc of the bladder 
FrankHiochwart and Frochhih (hi expert 
mented further ■svlth hypoph\8ln a pure 
extract of the postenur lobe aod confirmed 
and elaborated the tindmgs of Dale and 
BLoir Bell The galacURoguc action of pos 
tenor lobe secretion, as desenbed b\ Ott and 
Scott (9) and ai further ln\cstjKated h\ 
"Mackcniie maj be mentioned in passing os 
bearing out the relationship of the pituitarj 
body to milh. secretion during and after 
pregnane} WTcther this action of posterior 
lolie pnnnple is one specihcally stimulating 
to the secreting mamraar) cells or whether It 
produces its effect b} causing contraction of 
the smooth muscle fibers around the ducts 
of the gbnd thus causing the expressioD of 
milt, remains an open question 

3 Eject oj Jeediug anUrior lobe Many 
attempts has'c been made to simulate con 
dlUons of hiTierpltuitariam by feeding with 
fresh gland or gbndular extracts over long 
periods of tone The primary object of these 
experiments wiu to studv the effect upon the 
growth of the animals. The results reported 
vary greatlj and probably to a large extent 
for reasons mentioned abo^■e. PracticaD) 
no observations had been reported on the 
effect of experimental oyerstlmulation with 
pitmtoT} extracts upon the development and 
activity of the sex glands until the authors 
pubhcation upon the subject in February 
1916 (10) Behrenroth (ii) u the onl> 
previous author in so far as I have been able 
to discover who makes anj tpecial mention 
of an accompanying effect upon another of 
the ductless glands, producca b) either the 
feeding or by the injection of pitaitnr) 
extracts He corned out the b}podennic 
administration of pitmtaiy extract malal} 
for the purpose of observing Its action upon 
the kidney blood pressure, and metabolisra 
He inddcntally moke* brief mention of the 
fact that in some of his enlmala early and 
extensive ■permatogcnesis was noticed The 
results however were not constant and m 
female animals onl} slight changes were 
observed. 

In view of the definitely retarding influence 
upon the growth of the sex glands produced 


by partial extiijiation of the pituitarj gland, 
It occurred to the writer that it might be 
possible to produce premature sexual devel- 
opment and matunt} and ovcnctlvity of the 
SCI glands in >'Oung animals by the prolonged 
daOy feeding of small doses of pituitary 
extract (anterwr lobe) to young anunak 
Accordingl} feeding experiments were carried 
out In >'ouDg mts to which dallv doses of 

05 grams of the dned po wd ered extract of 
the anterior pituitaiy lobe were gnen over 
vTirying lengths of time beginning when the 
animals were weaned, which was usually 
at the age of 3/^ weeks. The feeding of 
whole gbnd exerts its action b> virtue of 
the anterior lobe extract which it cootalns, 
for it was found that the extract denved from 
the posterior lobe had no specific action upon 
the development of the sex gbnds 

Tbecondusionscitcdin thcitud) mentfoDcd 
above (p 49) maj be bneflj repeated here. 

lo eosparisoD *itb the devriopment la eosirei 
aaimala the ovaries tubes, and comu of the uteroi 
0/ fftirwft* ffd with wboie flaod ertnet (Is which 
the anterior Jobe b the rcsponafble factor) art br|e 
more raacular and cedematous la appcanace bo* 
cau c iflorased dcvtloproenl and activity Eva 
at the esrijr axe of 95 months, from ooe to two 
montha befo e nortnal aenial maturity the orary 

Is matured and active orulatlon and CTaaBai 

foUide formaiJon. relatively few priroordlil folUde*, 
and some lucrrmae in the amoent of intentltfsJ 
tissue This $tdidng appearaace in to ytmnt an 
animal fives the ijnpremon that an early ovariu 
maturity has been produced by the fcedinr of the 
pituitary extract The fimbriated end of tie tube 
Is more branched and the hning columnar cdls are 
more ciliated, an indication of greater activity 
There is marked byperpiosia of the uterine mucoa^ 
the lining cefis of whWi are more uniformly dlbted 
and active and there b abundant fisnd formatl^ 
in (be eodometrium The appesntDce prrs ect^ 
by the Ulte itriilngly resembles in mlcroaco^ 
appearance the byperplaslk endometrium cf eariy 
pregnancy There b generally Inmased vascularity 
prodoced lo the whole sexual ryatem. The over 
developn^nt is ippaient wn in the mnsde coat 
of the uterus whlim b coctslderably thiikcDed and 
b also more vascular \ somewhat ilmllsr change 
U ptodured by the feeding of coxpoi lutcum to tbe 
female bat not to tie sajw degree as after antcriov 
lobe administialk) 

And again tbe feeding of pituitan 
lobe c-ttmet to rats over prolonged peiio<u 
was studied with the following results (p 49) 
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\flcr prolonged feeding of anterior lobe extract 
over Q penod of eight or nine months the sexual 
instincts are carij aratened along «ith the carlj 
maturity of the sex gland* \i a result of this, a 
pair of rat* after anterior lobe feeding ovtT a 
number of months bred cairiler and oflencr the 
female of this pair havdng two pregnandea In se^cn 
months as compared inth none in the female of the 
control pair The cITect of the anterior lobe feeding 
last* throughout the adult bfe of the animal* The 
control rat nc\*cr reaches the degree of dci'elopment 
and actmtj shown by the ammal recd\nng the 
anterior lobe extract For even at the age of ten 
months after months of anterior lobe feeding 
the latter stfU ihowi a greater more actKc ond 
mature sexual development than the control 
The feeding of pituitary anterior lobe to parent 
rats exerts Its stimulating influence upon the off 
kpnng Id intni uterine Lie and during lactation 
and, when the experiment is earned further and the 
feeding to the j^ung i* continued after weaning 
It has an even greater stimulating effect upon 
growth weight and development and cause* earber 
and more frequent breemng and an lncrca*ed 
number of offipring In the litters The itimulating 
effect upon the *ex gland is greater the longer the 
influence of anterior lobe administration is exerted 
The extract of pituitary poiierior lobe even after 
prolonged admlnistrotloD ooe* not stimulaiegrowUi 
in TCncrftJ nor the development of the »ei glands 
as doc* anterior lobe even after a very short period. 
Thus, for example there is a muen less marked 
development of the sex giands after administration 
for 3 4 months. The po*fCTior lobe element in the 
whole gland extraa has an undoubted retarding 
Influence upon the development of the sex gbnds 
an effect very similar to that of ovarian ciiracl 
upwn the testes. This is shown by the relatively 
Incomplete development of the testes, for example 
after 8>^ month* of posterior lobe feeding If given 
in loo large dose* the extract causes in the mt* 
loss of weight a mild entcnll* and increased Intes- 
tinal peristalsis 

\ striking illustration of the effect of 
pituitar> feeding m the \*oung female rat is 
afforded m Figs, i and 2 The pituitary fed 
oniinal matures prematurclv and the ovar> 
shows the presence of corpora lutea TTic 
ovarj of the control fcmnJe is still imma 
ture 

In Figs 3 and 4 the remarkable h>perplasia 
of the endometnum as a result of pituitary 
feeding is seen a reaction so remarkable as 
to simulate the appearance of carl} pregnane} 
A great increase in the number of utenne 
glands IS also seen m the case of animals 
recctvang gland feeding The other changes 
arc self evident in the drawings 


D CLINICAL rVlDFSCE 
Turning now from the ircpenmintil evi 
dcnce^ of a close interrelationship in function 
betwcin the pituitary botly and the genital 
S}’stcni to similar conditions m tlu human 
subjet t beanng out this rclationshij* we find 
that these have attracted the attention of 
the clmiaan It has been found cinvcnicnt 
to appl} to the dmical tvpcs of pituitary 
disease certain terms which evpres slmul 
taneousl} our conception of the aclmt} of 
the gland in these states of disordercnJ func 
tion In the case of the thyroid a Icfimtc 
S}Tnptomatology mis established for condi 
tions of ovcraction of the gland and called 
hvptrth\Toidism with exophthalmic goiter 
Os the well known example similarlv for 
conditions of undcractmt} of the gland 
called hvpoth}Toidi 5 m exemphfied by 
my^oedema in the adult and cretinism in 
childhood Just so analogous terms were 
chosen for stales of over and underactivitv 
of the hypophysis, namely hypcrpitui 
lansm and hypophwUinsm Practical 
difficulties were however encountered in 
attempting to place all ty7>es of pituitary 
trouble in those two groups for conditions of 
presumed ovcractivnty frequently merge into 
states of underactivitv so that symptoms 
characlcnstjc of both states blend one with 
another just as In the case of the thyToid 
symptoms of my’xocdcma arc engrafted on 
the picture of Graves disease Then again 
in the pituitary we are dealing with two 
separate lobes, either one of which may 
become the seat of disease without the 
involvement of the other or one may be 
come adenomatous and chnicnlly ovcractlvc, 
and bv pressure upon the other lobe may 
impair its function and cause a condition of 
undeructivnty of this part To designate this 
large group of pituitary diseases the term 
dyspituitansm has been used 
In considenng the symptomatology of 
pituitary disorders it ls convenient to think of 
It m terms of local symptoms due to pressure 
bv the enlarging pituitary body upon im 
portant ncighbonng structures and of general 
glandular manifestations consequent upon 
chan^ produced by excessive or defiaent 
pituitary secretion The change may be 
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pnmxin[\ due t the eTco nc bei-rctton 
Itself r sccon i inK luc to onv'qutnt 
disorder in the thcr ductless elands such 
os the genital gfands refer -ncc to which will 
be made sbortK 

I ressurc up»»n part in the immediate 
neighborhood of the pituiiar) Is occasioned 
mostly b> hjpcrplaila or tumor growth of 
the gland Itself The principal pressure 
s^Ttiptoms thus caused ma> be bnen\ men 
tKined Thej arc headachiSh usualti bllaiertL 
and due proliabl) to dustention of the dural 
ens-clopc of the ^nd If the tumor enlarge- 
ment encroaches upon the intracranial space 
general headaches. fretiucnU} with vomiting, 
choLed disc superimposed upon pnmarj 
optic atroph} ami disturbances due to 
piTssurc upon Important neighboring cerebral 
areas ma> result Frcqucntlj there Is ab- 
sorption var>’ing in degree of the bony wnlls 
of the sella turdca the studj of which has 
been aided so much b\ the \ raj The c^tic 
nerve is earlj ins-oh-cd with resultant char 
acteristic tj-pca of blindness. In the more 
severe grades of general intracranial pressure, 
convolutional pressure marLings on the Inner 
surfaces of the bones of the cranial \'BuIt 
maj be rccognucd b\ the \ raj 

The general glandular manliestations docu 
ment thcm*el\-a in changes in growth. In 


cutancou. jrxl rulxiitaneous change*, in 
odiposltj and alteration in the carbohj-drate 
rnttabohsm and tolerante m unnan chinges. 
m \Tinalions m both temperature blood 
prcfcsurc m mental disturbances and m 
secondarj disturbances m other of the duel 
less glands, particubrlj the genital giancU 
Histological alterations arc known to occur 
in the thjToid adrenaU. thjTnus, pancreas, 
and pineal but thev poMibI\ are less detmite 
and of Icis signihcance than those found m 
the genital giands and wdli not be considered 
in greater detail at the present time 
I I/vf>crpituilansin Chnical hvperpit 
ultanam is now quite gcnenlU considered 
to be due to o%eracU\it\ of the pituitarj 
anterior lobe seconclarj to adenoma or hjper 
plasla of this anatomical di^ion of the 
and e\ddenccd histologicaJlj b\ a great 
Increase in the number of eosmophile or 
addophllc cells If this condition antedates 
pubertj the resulting condition Is known as 
gignnbsm on the other hrmd if the hjper 
pitultansm dewlops in the postadolcscent 
period the well krrown disease. ocromegaU 
devTlop*. We arc acquainted with examples 
of dccSKive sexual libido occumng m the 
eorlj stages of the Litter and with cases of 
premature acquisition of sexual penver and 
secondary sex characteristics if the h\pc7ihj 
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Fig t Fanok TI (control) X 8 5 

t tod ] rcprtt C Dt lo ooc pkoe the o\-arv the gjnbrUted end o( the tube and 
the bec(cmhic o( the utenne cornu ot t«o )oung nU 3 ^i monthj cJd f the ume 
litter to the l^int o( which (FIk i Female I) pituitary ettnet (whole |land) waa ^ -cd 
o\'er a perkd of 4] di>n front the Untc when the animal « u 30 data old the aecoDd 
the CO trol (Flj? 1 FemaJ II) received do glandular feeding lloth onlmaU were 
■acriiiced when thet i^ere 7 da)W or uwolM dd C rnpare In FI* 1 the 
presence of corpora lutea (cl) the acarclty of unripe f U let (s / ). th marked 
eDdotDetrlalhj-peTpiajlalBlheQlerloecocnuala <) the proliferation c«f ibe lunLnated 
end of the uiIm (/ } cetd the Increased \-aaculanu In th hUua f the ovary, 
with (in Fig i) uie number of unripe Rraaljon lolLdtt (■ /) the atrence 01 
corpora luta the maUer degree ot branchin* of the rmbrali^ end of the tube 
( f ) and the tunple thin mueoua roembraae In the ut rlne cornu (a c ) / / 

Ihimordial follicle £*«/ eodometrlum m>'oinelfltnn 


seal o\ cracUvit> aatetlatcs normal atlol 
cscence After a penod of hj'pcrplasm and 
hjpenicti\'itj of the pituitary pirticularlj 
the antenor lobe the gland undergoes a 
rctrog^essl^■c alteration os shown bj the 
strumous tumor formation and the tendency 
to cystic degeneration of the pituitary so 
frequcntlv found m the later stages of aero 
megaU It is for this reason mthout doubt 
that bO much confusion has arisen In inter 
pretmg the sexual changes occurring m the 
disease but if we remember that the pitmtar\ 
gland Itself undergoes a kind of in\oluUon 
from a h\'pcracU\c to a hypoactux state m 
acromegaly then wc can rcadiK comprehend 
the carh increased libido and hypcractmty 
of sexual function and the late loss of libido 
and incidence c\cn of impotence in the male 
and cessation of menses with stenhty m the 
female 


In the Imal stage m both sexes a high degree 
of otrophv of the sex glands develops Indeed 
it 13 not uncommon for the gynecologist to be 
the hrst to be consultctl by the patients 
suflcnng from these pituitary disorders be 
cause of the disturbing genital changes 
If it were possible to ciammc the sex glands 
m the carlv stages of gigantism and acro- 
megalv one would m all probability find 
histological evidences of very activx sperma 
togcncsis m the male and abundant ovulation 
in the female Smcc, however the sex glands 
nt autopsy arc examined m almost all in 
stances in the late stage wc find only evidence 
of hyTXDplasUc change Thus m gigantism 
wc find skeletal overgrowlh comblncil with 
genital hyjxiplasia and impcrfcctlv acquirc<l 
secondary sexual charactcnsUcs and in 
acromegaly wc similarly have the well known 
bony ovxrgroath and retrogrcsslvx sexual 
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chauRCi, pr Klunnf. amiii rrhew, and t«.nlil> 
c\Tn th uph the sexual lunction ma\ ha\T 
been prtMoUilj quite n )tmal Scetk ns of 
the o\ar> aimloRou^ to thos^: of the tcstii 
obtametl in the late stapes of acromegol) 
bhott definite h-vTxinlj tic. retropressuT 
change^ on the i>art of thi. graanan follicles 
and possfbh of the interstitial tissue Corpora 
lutea are not present 
2 l]-\pcpilutlansin In pnmar> h>7X) 
pitmtansm there Is ibl) an c%en more 
striking influ'nce toward h>'poplastlc changes 
in the 8C.X pUnds. Co-scs of pnman pitullarj 
atrophj jr destruction h) tumor formation 
belong in this class If the hi7»nitultarfsni 
antedates pubert\ thca results iht striking 
condition knowm os d'lJlropkw adtpeso- 
gtntlahs a condition to which Frochlich (17) 
tirst drew attention In 1901 and which b 
characlcnrcd b> genital aplasia, undersbetl 
stature hypotnchosis and a characteristic 
adiposit) of the feminine t\pe when It 
occurs m males There is a failure of dc\-cIop- 
mert of the becondarj characters of >ci. and 
pubertj maj be delajed or maj not aiipeor 
at all 

If a tiimllar condition <lc\ ekips after imlicrtj 
has been reached one would of coun>c not 
expect to sec such striking rex-em\c Icndcn 
dci, but wc do see a marked tendcnc> to 
adipoait\ h\'potnchQils often subnormal 
temperature slow pulse drv skin, a high 


sugar tolerance and (rrcgubnlics in tex 
function which express thcmxKis In scant) 
irregubr menstrual jicriods. amcnorrhTa md 
stcniitx The o\-urics show definite retro 
gn> i\T change 

t DnpiJuilijnjvt Certain clinicaJ casci 
arc met with in which there is 0 combination 
of sxTnptoms nnd tindmg of both the h\per 
and h\popituilar> state TTicse arc grouped 
umlcr the term of (l)'*pituitnrlj.m 

III PITXnTViV aiASOES SEa)VDV»\ TO 
PRIUARX ALTER \TinS3 IN TUE SE.\ OL4>'PS 
I In prcgnaiic\ TTic conxerse Interrcla 
Uonship from that just considered that b, 
0 pituilar) change secondarj to pnman 
aJieralfon in the sex glands, b also fllustrated 
bx clinical and experimental cooditioni- 
Thus Compte (lO In 1898 xras the first to 
shoxx that there xeas nn increase In weight of 
the hx’pophx'sls at the end of pregnane) due 
to hx’jicrplnsin and h)pertroph) of the 
anterior lobe Frdhcim and Stumme (14) 
first demonstrated the pregnane) h)7)er 
trophx of the fajpoph)**® in the human and 
carcfull) describ^ the cs>sentlal change* 
which occur in the antenor lobe The*e 
changes arc due to the accumulation m large 
numbers of a new cell t)'pc the pregnane) 
cell, dcri\*ed from the chromophobe or chief 
cell These large pregnancy cclb which are 
clear and neutrophilic dominate the picture 
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while the coainophiUc cells marketll} de 
creased m number arc cro>\<led aside into 
the more central portions of the gland aciru 
The histological picture thus alTorded is \er5 
sinking The h>T>ertrophv of the piliularN 
occurring m the later stage of prcgnanc\ 
maj become so markctl as to ciert pressure 
upon the adjorning optic chiasm sufficient 
to cause a transient bitemporal hemianopsia 
cases of whttdi ha\c been reported from time 
to time Associated with this hj’pcrtrophj 
occurring m pregnane) there maj be signs 
and s\Tnptoms attributable to a tempomrj 
hj’pcrfunctlon of the pituitar) such as 
definite change in thickness of the nose and 
face and enlargement of the hands and feet 
Similarl) a tmnsicnt gljTosuria maj be found 
piossiblj due to transient hj’jicrfunction of 
this gland W ithln a few months postpartum 
retrogrcssi\c changes occur the pregnanm 
cells return to the t\pc of chief cells and the 
gland once more assumes its normal appear 
ance The m\-oluUons of the gland ma> be 


incomplete and after repeated pregnancies 
there ma> result a kmd of strumous degen 
crotJon followed by symptoms dependent 
upon a dcfiacncy m pituitary secretion 
2 After cazlration On the other hand in 
castration both m animals and in the human 
It has been shown that there is a consequent 
h\pertrophy of the hypophysis Fichcra (15) 
nas the first to demonstrate that in a senes 
of castrated animals of different speacs, 
including the cock 01 buffalo guinea pig 
and rabbit, there \ni3 a definite mcrcasc in 
the weight of the hypopht’sis, relatively 
greatly m excess to the increased growth of 
the animal Histologically in addition to 
the hypcrarmla there was an mcrcascvl number 
of eosinophilcs Tandlcr and Grosz (16) 
were simiiarlv able to show an hvpcrtrophy 
of the pituitary bcnly m the castratijd human 
os indicated by enlargement of the sella 
turaca demonstrable by the \ ray in the 
livang and by examination of the skeleton 
after death Tandlcr (17) showed that a 
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pituitan h\pcttroph\ folloivinR tjatratlon 
oc arred nut ilj in the sfcopzin sect of 
cunuiha. but that the >imr conditi n occurred 
ah- in cajtrii il worn n Pornmiix letailcd 
aci unt of the Lcnil 1 (hanpes Hcumng in 

clini al casi ol pitun rj discas*. thi render 

is r Icrrcd 1 ih ok i [lorLi an I parlicubrh 

ti I art III pj 375 o if C u liinj, fib) 

conijirchcn i\cn nopr 11 h 7'Ae Pi/»//an* 
and II^ Di rdrr 

1\ THE l C3 I POsItRl H toil! r\TRA(T 
IN OUiTEIHICS INTJ IN INTf TIN \I P^PMH 
I In frcgnai \ lh Nfum after our 
un kr tan ling 1 the action of piluftnrv 
CNtrjcts u[ion (he get ilal tem liecamc 
more rictiniti. th -a. sul tances were npplicti 
therapeulKalJ\ ui clinic I cases Thu Ilcrx 
berg (20) u-aJU intnimusi ular injectnn of an 
actiNc pituitan pr Klutt called h\-poph)8in 
in case* ol pregnane) with opparent uccesj 
m enu mg more powerful contraction of the 
uterus during parturition nccuiue of lU 
characten. tie stimubtiag atllon upon sm >oth 
muscle genenLlJ\ and panicularl) and almost 
spcahcall) upon the pregnant uterus, pit 
uitar\ extract (jKKtenor loliel has come into 
mde use in obstetrics The extract on the 
market is known as pitultarj liquid or os 
pltuitrin It IS a careful!) prepared solu 
tioa of the actiN-e pnnaplc of the posienor 
lobe and can be standardized b) the isolated 
uterus method This biter method enables 
us to know the exact strength of solution 
which we ore using I Ituilar) hquwl repre 
sent* the acUse prlnapk of the plluitarN 

r .tenor lobe in normal salt solution and 
put up in I cubic centimeter ampoules 
con\-cnicnt for hs-podcrmic use According 
to Fenger (31) The uterine contracting 
principle of the posterior lobe of the pllultnn 
bodv Is rcndll) extracted from the fresn 
glands by water and also b) neutral end 
QCKlubted methyl or cth) 1 alcohol The 
addubted meth) I alcohol extract is more than 
twice os Btrong a* the water extract and 
somewhat stronger than the pure erj-stab 
Unc B-lmidoaxol) Ieth)'bnunc hixIrochlorWe 
PUnitar) Liquid is now ofbcbl m the new 
pharnmeopefa 

In on article entitled Obserrations on 


PituiUr) Fitmct in Obstetrics, publtthed 
in Ma) 1915 Rowland (33) rqiorU (be 
result* of a careful stud) on the uv of 
pituitar) jiostcnor lobe m a senes of ohstrt 
ricnl eases. I hhall borrow frccl) from thij 
rc|Kjrt in mj considtration of this phase of 
)Ur subject 

The eofey dtnlaintitkin ol the druj, the vwy 
Mli fa ton TMuJl fn froperi> idected cawi the 
apiurent harmJmneti f its use tlw ippaimt 
kO'^ng of Dunv cues from operntivx iWimj tod 
poriiculariy toe almost immedUtc (tfoilaalloo 
of Ubo after houn of tiresome wiuiIdh by tie 
phvxkbn and of poiofal tDdeshsusdngb^ tothe 
pciioat all male a very sir hr appeaJ to Uie obdrt 
ri U h r fhj rcQMin the lanRcn of pftniltr) 
• baini t twit f (her re real Isiirers In hi 
use bhoold bo be imprrsseil upon those odoi: 
ihi drUR 

The utenne contrartloas caused Ij> hvpodennk 
a IrmoistratloD of the drtiR last f ora jo mfoates to 
boot tuo bouts or lon*rr nili aa atmice dontka 
of about oa hour Tbe) arc IrKreosed io iniroslt} 
ond the Iniervah diouniibed la rases of labor Uw 
fleet { the druR I hrsi ho*D in Jes than to 
minutes after drelnistratioa The coolnafaw 
eiperim otafl} iadu ed arc in the begi ruling aot 
a iDpaaied by pain oad io eases 1 the aecofld 
stage the RTesi iTKTcase in itrenRtb aad /Enemy of 
coiur ctlona dees trot seem to be ctompanieu br 
arbl ncTctise la the potlent aaoHerinf Escep- 
tioR*, borcNce do occur The co itict os are aot 
(etaofe in baract tbouRh uffiricntl) foallmiota 
and srvTre in some casrs to cause concera if there U 
obstruction of a diseased coadllloo of the uleriae 
aoD There b osuoDy an Increase In the blood 
peessurc imlependeot of tiw latensllv of the pains 
set on »ith an averap: (rtcrea^ of about I0 t 
H mJIUgrams of m a r^ The iacreiisc U nsa j O y 
p^duol for boot 10 to 3 mJautes foil cd by 
jow return la the course of an hour to the pressure 
p esenl bef r Injectk) F ora the il dp<n t ef 
toxWty the drug seems on the s.bo( to be harmless. 
There are cases boweitr of Indlvfduals wh seem 
to possess n IdjosynCTasy t ward the drug tad 
who respood to It b) having nausea and voffliting 
and in I w inslances even cofiapse 
There setras no do bt now that labor cso be 
Induced b) the osc of pfluitritu Bj its osc t cn*> 
be possible to Icnmnatc a foII-tcfTn pregua O 
when It is desinibfe to do so The a*e of p tu tna 
is djngcTouj In cases aher ih re b failure of the 
cervi to dOat and when the head faib to sd •an« 
and engage Marked dbpeoportto bet cc the 
bead and peivb fumlsh probobfy tie udetest 
contra indlcatl a to its use In proper cases, a 
head which has resbted the unaldrt dlortsrf tw 
atenu I engage t may be oulcily e gaged and 
adran ed so that a forcep* delivery may be done 
However dangers arfse when the pftuitrin fails to 
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do what 1< desired and there arises a demand (or 
immediate dehwrj (or then other \'aluablc metboda 
for rapid deli\ cry are made impossible. A few cases 
of rupture of the uterus ba\ e b«n reported when the 
drug was used in the first stage of labor It is \iseful 
in the first stage of cases of placenta pratN'in In 
conjunction with tampon or balloon and in cases 
of pre-eclamptic tccacmia eclampsia or nephritis 
when the increase in blood pressure la not considered 
of itself dangerous 

It Is in the second ita« of labor hQwc%Trr when 
ituitrin u most vnluable- In considering its use 
ere I can do no better than quote from Rowland s 
obscr\ations 

AH authorities agree that the period of greatest tucftil 
ness of the pituitary prepaiationi Is dunng the aetortd 
uii g e of labor Man> wookq are able to fully dQatc the 
cer\ but make no further progreas or mav fall to engage 
a bead m the slightly contracted pelvis or may advance 
the bend partial)) through the birth canal or may even 
bulge the penneum with the ad\-anang head or breech, 
aiu then uccumb to exhaostlom For ooe reason or 
another it Is the secorsd stage whkh has uiuaQy brought 
the exhaustion, fatal to the hoped for spontaneous dehmy 
It IS here that the remedy shows Its almost magical 
quality temuoatlrs sometunes la a few minotes cases 
which hat e dragged to an almcit Interminable length or 
qokkly chaDgiog a slow aod exhausting acocrod sta^ with 
weak and far apart aod Insufbdent pains Into v^oroua 
forceful awl eSoenl bearing down pains whii^ m^e the 
patient and her fneods as aeJI as the attendant have hope 
of a tfKcdy terml nation, ho other remedy of method 
( deUvery can bring when successful toch a change In 
the ontlo^ of what has been a tedious aod veariaome 
case It win nuke an easv low forceps soSdest when a 
dlfBcult high forceps would otherwise nave been a e c e ssa ry 
It prsctkally does away with the cases which otherwise 
would terminate m a lew f rcepa dehvery 

There are certain disadvantages and don 
gers m the use of pituitnn which should be 
mentioned It should not be given at all or 
administcrctl with the greatest caution when 
there is obstruction or a diseased or weakened 
condition of the uterine wall There is more 
damage to the perineum than in correspond 
ing cases dchi'ered spontaneous!) but the 
disad\antage is offset bv the number of 
forceps dehi*enes from which patients are 
5a\*cd There is danger of aspnj’Xiatlon of 
the chdd if for an> reason delhcr) is delated 
ahilc the pbcenta is bemg separated from 
the uterus. The sudden and rather pro 
longed nsc of blood pressure ma> be a com 
plicatmg factor m some instances The 
possibilities of rupture of the uterus ha^ c been 
mentioned Certain other adv-antages maj 
be ated There is less hmmorrhage after dc- 
liNcrv Pituitnn hoac\'er has not displaced 
ergot in stopping haanorrhage 


It his been claimed bj some that pituitarj 
hquid will distinguish between pregnanev 
and 1 ibor the basis for the dlfft'rentiation 
bemg that a small dose of the drug (j-y 
cubic centimeter) mil stirt uterine contrac 
tion if pregnancy has re iched term but if 
administered before term the effect is tran 
tficnt and additional doses will ha\*e no effect 
It ‘icems that when thus used the drug 
sensitizes the pregnant uterus but loes not 
stimulate strong contractions 

In the obstetnc clinic of the Johns Hopkins 
Hospital ^\llhams IS making rather c\'tensi\c 
use of pituitarj liquid The mdicatims for 
Its use have been grouped under three heads 

In the first place pituitary bquid is used in 
prlmiparte only when the head is beyond the spines 
and on the penneum thus assnnng free passage lo 
the head In mullipanc it u used frequently even 
when the head U at the spines no bad results havinc 
been seen in us use at this stage The general 
result* have been very satisfactory and os a conae 
quence of this therapy there has been a very con 
^derablc reduction in the use of forceps 

The second use of this drug by Vllliama Is for 
the arrest of hemorrhage postpuirtuin. Instead of 
ergot It octs more rapidly than errot — inside of 
3 lo s minutes — and is always followed by the latter 
pven hypodennicaiiy In cases of severe hsmor 
rhage, or In which further hamorrhage is feared 
ergot m*\ also be given bv mouth The reason for 
thb mode of tresUnent hes in the fact that the 
effect of pituitary liquid is rather transient the 
subsequent administration of ergot being intended 
to cause continued contraction of the uterus after 
the effect of the pjtnitary drug has worn off For a 
oimlar reason pituitary liquid is used m cases of 
complete uterine atony after forcexis have been 
applied. 

The third use is in cases of aesarean section In 
which this dnm u used as a prophylactic against 
hirmorrhagc Formerly a hypewdenme of i ampoule 
(i cubic centimeter) of the drug was given Just 
before the beginning of the operation. This time 
was chosen on a basis of allowing 3 minulei for 
delivery since the action of the drug Is rather rapid. 
However In cases of inability to dehver in j to 5 
minutes as a result of operative difficulties there Is 
a distinct danger of asphyndation of the child 
Consequently this mode of idministmtion was given 
up and Q choBCT was made in the time of Iniection 
ot the drug At present the syringe is ready the 
ampoules are previously sterilli^ and the injection 
is ^ven directly into the posterior wall of the uterus 
just as soon as the baby is dclivTred. The action 
of the drug 11 very rapid the uterus contracts power 
fully and usually b^mes board bkc in i>i to 2 
minutes This treatment has now become the 
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cut nc In th<sc 1 ihc c*ul 1 u\t been 

en wili fact ry 

Ihepitidtanl i ll p n t H n WUll m 
cU n the pnm Map 4 1 l»or I I w rortlcf 

In I 0 * In irth h ih i * gl\ ai ihuiUp 
\nol i paln» prwl i f u h -mx rily (hjl 

chi Jonn h. 1 i >e ' n i c<l i th pal ni 

Ny srtiou* ul peri I II » xr 

the principal ia rj i t Ji ul I )ir mmtk>ni I 

arc rupture f il i btn ih Iriig 

pi\ n the ftrsl lape Inn th n n l 

dib i and | rl rli rf tvm f ih 

Ul nne wall Tli m. •on 1 mji I njt« i jfph> 
lai n f tb hild hov scs h 111 leliv rj 

alc^ucntl bet Icni »s II TTh Irun i 
n ^ to lo uic' rnl I (Till! ih t 
q I rtera ol n ho lo b< u ll ii ha m i 

I 1 n 0 I ^ ufrv I It |H I lb 
J -e Tretp th fcH i th I 1 i 

m I u ]u I n ul mt m I n I 

l<aied d<-s«r' Tthf 1 1 I in nniNui 

b pen ft of urse it ise m t n I Sn 
ih rtl n ! pilu la \ Il ( 1 r th r i nsk i 
there • t 11 i del i u»< i e rpt i wh h tiycl 
erj Tt 1 1) set mlan i ih ir ivu tr«i 

merit ^ ih pliull n liqu I 1 hr I im I 

bee uxed f r the li f yt Isj ni « ih n 

deral le n I r the r | f o/ ihn n In n 
the tr airrx t u ih vime h ih iht pn ni i 
prlmlpajou mull (ur u rru \ U-Jcre 

hi after elTetli t m the Inin tratw f ih 
Irug hi c been d M-rx-etl uh ium vmiip 
oil pse Of "h tu 1 e^ of iht inut i »f\ \ icm 

3 fii inle liiiiil fror si Ih iu>< »l U 

btimulflttnc n li n ujKin the mxth mu lu 
laiure of the IwhtI intuit iri litjuid hi Inen 
uacrl mtber txtm ncl> f r inttMiml njn-^i 
cuul distcnli tn fjlkminp ih [ minnl and 
peinc operation The 1 rsc um. I xjrie^ Intm 
0-5 to I 5 cut ic ccfitimetcrv injc htl Inlra 
muscularl} in the glutul region TTic lir^l 
(lose IS UiUalh giNTn fnm four t ku h >urs 
after opcratiin and max tc rc'^tcd a num 
ber of times at intcrx jl ol four t j bk bt urs 
arconling to in licuti in \(c»rdinR lo the 
report* published no •<rioU'i resulU ‘letm to 
haxT followed thib treatment In mao\ ai-o 
markedh benelicul effect haxe been ab- 
ser\-ed tuch oi. curl) passage of Oafitv xcsvi 
tion of abdominal liscjmfort in I a freer 
moxTment of the borxeU CatbcleriiatK n 
seems to be less frequently neccasarx on 
account of postopcratixc retention of unne 
since bladder irritahilitx is abo increaseil bx 
Injections of pltuitxrv luuil Th injcetions 
should be psxn Intramutoilarly because the 


ulxtitanecus injections arc apt to produa 
eon Hicrabic (oin ami may be followed la 
certain in tames by local necrosti. 

\ Tlir tsl or PlTt.lT\R\ EXTRACTS LX 
Olbl A I 1 F THE PlTClTtRY GtAXD 

( on itltralile ucctsa has furthermore been 
attuned bx the i ral rr hyiiodermJC adminis- 
tration of pituitarx extracts m clinical 
of pituitarx rlisc im. exhibiting among other 
xmptom the charaeteri tie scruaJ da 
lurlxaner^ Mich -x amcmirrhaa and iterUvU 
in the fe*nialc and the lo>»s of libido and 
jx te-ntu sexuali in the male \ number of 
Mieh taM?N haxe been recorded l)\ Cushing 
(lO* m tthiih after ailminist ration of pituitary 
ixfrict bx m )uth there has been a retarn 
in iwrt r tnllrtU of men tnialx n and of 
111 1 1 in 1 potentia It seems pr bable thit 
in e n lition interfering with the nomul 
lundion of ihe pituitarx gland Ixith theanter 
I r in I jiosttn r I Ijps are inti Ivcd and 
that xxe ihxref rt mx in the com^pondulg 
elinkal tatxN xmpt m due to dwturbances 
in lx ill 1 )Ih-s Keleamcc m made in a 
prtxhu section f thi paptT to the erpm- 
nuolil lict whiih hownl that a dehevney 
in piistcn r k>l*e Mxretion i hllowcd by a 
tenden \ t i the dtpiKition of fat and to 
change’s in nutulx lism such a an increased 
t lermci f r curb h\ Iratcs and that tbrxe 
chuni M can Ih faxxjralilx mJlueficed b\ the 
admini. trail n of ix>.ienor lobe extract. 
The genitd di turbonres which 1 U w deh 
eun \ in pituitary antenor lobe funclicm and 
which an. a-MHiated with these changes juat 
m ntKHicd are loenefitetl bx the admlnbtm 
tiun f ant nor lobe extract It follows tben 
that in mier to btain the greatest benefit 
in cluneal case’s Hhich combine the symptoms 
of defidtncx of both pituitary 1 ibcs. one 
houlrl udmini tir the whole gland extract 
denxex! from lx Ih 1 lx* of the gland 

Sinec many clinical btates max f recent 
ympiomh ften xery imilar and yet ciepend 
ent ujKjn a different etiology patients may 
complain f disturbance* in genital fun'tion 
depen lent upon change# pnraarilx m the sex 
gland er M?condanl\ due to disturbances In 
pituitiry function It is of adcanUge In the 
treatment of these ciscs to determine m so 
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far as this is possible, whether the s>’rnptoms 
complained of arc pelvic or pltuitarj In ongin 
for it seems definitely shown that better 
results arc obtained when the extract of the 
gland primarily deficient Is gi\’en and per 
haps supplemented b> one or more extracts 
of the glands secondanlj mvolved Thus in 
a case presenting a sj-mptomatology clearly 
pituitary m ongin with secondary o\Tinfin 
mvolvemcnt, emphasis should be placed upon 
pituitary feeding supplemented by ovarmn 
or corpus luteura administration and m a 
case in which the opposite is true, the con 
verse method of glandular feeding ahoUld be 
instituted In a senes of cases Olusthitlng 
types of genital under function and adiposity 
recently reported by Vest, (23) in which 
marked improvement followed the adminis- 
tration of ovarian and corpus luteum extracts 
it IS possible, 03 the author suggests, that 
even greater benefit might have been derived 
by the ^plemental feedmg of pituitary 
extract This would seem to be the case par 
ticularly with reference to the adlpc^ty 
which could be explained by a coincidental 
underfunction of the pltuitaiy Indeed, the 
degree of reduction of the adiposity and the 
carbohydrate tolerance which is usually high 
might be used na an Index to the dosage of 
gl^d extract which should be used At times 
in cases exhibiting polyglandular manlfesta 
tions, small amoimts of thyroid extract or 
c\en adrenalin may with benefit be added 
to the pituitary fe^ng In addition to the 
Improvement m the specific symptoms com 
plamed of there is improvement also m the 
associated symptoms Thus subnormal body 
temperature agam becomes normal the 
blood pressure rises, constipation is less 
troublesome and there is less drowsiness 
and mental macU\'ity In gigantism and 
acromegaly it is obviously necessary to 
determme whether the disease is early and 
In the stage of pituitary o\cractivity for at 
sych a tune administration of pituitary extract 
might well result m exacerbation of the 
symptoms complamcd of Just as the symp- 
toms of exophthalmic goiter may be aggra 
\*atcd by thyxoid administration 
Unfortunately m the present state of our 
knowledge, organotherapy is largely empirical 


The principal reason for this hes m the fact 
that thus for it is impossible to determine 
how much active principle is contnmed m a 
givTD amoimt of the dried gland extract 
such as IS used so largely m the treatment 
of clinical cases Certain active liquid prepa 
rations are at present prepared by the larger 
pharmaceutical firms but the difficulties 
accompanymg often repeated hypodermic 
mjectlons arc too obvious to need mention 
The latter method of admmistration, how 
ever is the most effective and the most 
satisfactory if not continued over too long 
a period of time 

A uniform method of standardisation of 
the extract used is very essential for successful 
therapy Eortunatcly the feeding of pituitary 
extracts is unaccompanied by any special 
dangers such as are known to follow the 
admmistration of thyroid extract In fact 
Cushing reports that in one of his cases In the 
late stage of acromegaly he gave as high as 
100 grains daily of whole gland pituitary 
extract m order to get the desired benefit 
A convenient dosage to begm with is one 
which represents the administration by mouth 
of 5 grams of actual dned extract three times 
a day inacasmg until improvement is 
notic^ It should be noted here that many 
of the tablets placed In the hands of the pro- 
fession contain accessory substances used in 
their Diamifacture and hence represent much 
less of the active gland substance than their 
weight might mdicate 

Attention should be drawn to this point, os 
othcrfHsc a patient might well receive a dose 
considerably smaller than is desired and 
intended The amount of extract of other 
ductless glands and the mode of combina 
tion naturally would depend upon the mdlca 
tions m the case. Unfortunately tbiq agam 
of necessity is erapincal, and one can be 
guided only by the effects produced The 
greatest benefits denved from gland therapy 
are those obtamed by correct and patient 
administration over considerable periods of 
time from three months to a year or more. 
Both experimental and clmical expenence 
has shown that specific results arc only ob- 
tained after a considerable lapse of time and 
many of the failures reported are undoubtedly 
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due to too abort duratK n of gland adminlstm 
tKin Then apam the dosage raa> be too 
small to produce results when tm increase 
Ti-ould be of distinct benefit Thus with 
pituitary extract it oltcn becomes necessary 
to increase the amount of gland until a 
definite therapeutic ellect Is shown 

SLM11A5L'£ 

Perhaps lictween no two of the ductless 
glands is a closer interrelationship m function 
demonstrable than between the pituitary and 
the SCI glands. There is abundant evidence 
a\ailablc at the present time for bellexdng 
that such a dose assodation in function 
ensts. \\c Lnow from c.Tpcnments In 
which the pituitar\ gland has been partlallv 
rcmo\'ed in dogs that a defidencj In pUu{ 
tary secretion thus produced is followed by 
underde\'elonment, gemtal inactmty and 
hypcplasla In j*oang ammaU, and b) impo- 
tence and stenht> and retrogressiTe changes 
m the SCI glands together with adiposity 
m case the nnunaU were adult at the umc of 
operatwn Con\eT»eI> after primary altera 
tKins m the sex glands, as Is seen id preg 
nanc> or after castration there is a oonse 
quent hyperplasia and hspertroph) of the 
pituitary gland OverstrmulatJon of young 
animals with the extract of pituitary anterior 
lobe IS followed b) o%‘erdcvelopment and 
marked mcrcased actlvitj of the sei glands. 
Even hbtological evideDces of such Increased 
function arc apparent, such os premature 
SCI de\'ekipmCTit evidenced bj early and 
abundant ovulation m the female. It'is the 
secretion of the anterior lobe of the pituitary 
which Is responsible for these sci changes, 
whereas the posterior lobe secretion has an 
important function in regulating certainly 
in part, carbohydrate metabolism absence 
of mis secretion being followed b> a tendency 
to ad^KJsity 

Clinical hyperpituitarism is well exempli 
fied in the diseases, gigantism and acromegaly 
now generally believed to be due to an over 
function of the antenor lobe of the pituitary 
gland consequent upon ndcncmatous hyper 
plasla. In the early stages of these dis e ases 
we find on eiaggeratcd sexual activity and 
libido and In the late stages corresponding 


with pituitary involution and inactivity t 
disappearance ol the sexual function The 
8C.X glands in this bte stage show histologicil 
ly atrophy and various forms of degeneratloo. 
Sitmlarly inactivity and atrophy of the ler 
glands, is seen In clinical cases of prfmiiy 
h>TwpItuitansm dependent upon pitmUiy 
underfunction foUoning upon diseases of this 
gland or of Its neighborhood comprombiag 
Its funettom 

Pituitary extracts ba\T gained wide usage 
in therapy Thus pituitrin or pituitary 
hquid derived from the posterior lobe 
(tether with para mtermedia) because of 
its cumulating action upon the smooth 
masculatore of the uterus and bowel m used 
very extensively and satisiactorfly m obstetnc 
practice and for the relief of abdominal dts- 
tention and intestinal paresis following tor 
gical operations In the abdomen or pelns. 

As a result of the facts learned from the 
experimental feeding of pituitary extracts, 
parUcuiariy of the anterior Jobe we should 
feel encouraged m our efiorts to benefit 
clinical states dependent upon uDderfanetke 
of this gland in the human Thus, for ex 
ample, a number of clinical cases showing 
among other symptoms, characteristic sexual 
dfaturbances (irregular menstruation amenor 
rboca, stenlity) dependent upon primary 
pituitary disense, have been so greatly 
benefited that there have been a return of 
menstruation and libido even when these 
had been absent for a considerohlc period. 
It is probable that many clinical conditions 
showing genital aplasia, adiposity and under 
development and dependent upon cJianges 
in one or more of the ductless glands other 
than the pituitary would bo benefited by the 
feeding of pituitary extract in addition to the 
extract of the gland which Is pnmirny 
mvolvcd. On the other band the leedmg 
of extracts such ns thyToId and adrenal, 
combined with pituitary m clinical cases of 
pituitary diseases In which syTnptoms refer 
able to these glands ore present is advisable. 

COKCUJSIOV8 

I There Is a close interrelationship in 
function between the pituitary 
glands, a fact supported by abundant eiperi 
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mental e\ndence and bj numerous osbcrvTi 
Uons on pituitary disturbances m the human 
subject 

2 O\erfunction of the pituitarj antenor 
lobe is associated ^th o\Tractivit> of the 
scr glands 

3 Dcfiacncj of pituitary secretion m the 
individual is followed b> undcrde\elopmcnt 
and gemtal aplasia m the }*oung and b> 
sexual macti\nty and retrogression In the 
adult 

4 Pnmaiy alterations m the function of 
the sex glands as m pregnancy and after 
castration, are followed by pitmtaiy hiper 
troph> and hyperplasia 

5 The speofic action of postenor lobe 
extract ( pituitnn, pituitaiy hquid ) upon 
the smooth musculature of the uterus and 
bowel has led to the wide usage of this 
drug In obstetncal practice and m the treat 
ment of Intestinal paresis foUowmg abdom 
inal and pel\nc operations 

6 The admimstration of pituitary extracts 
IS of distinct benefit in clinical states of 
pituitarj underfunction 
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THE PII\SI0L0( ICAL A\I) I ATHOLOUICAL niPORTWCE OF THE PARA 
THAROII) GLAND FROM THE EXPERIMENTAL ASPECT 

Br C\RL\'OECTLl\ Ph. D W •HTrttTO'f 


O UR present kn wlcdgcof the parathj 
roi I gland can tw tracwl iKick to the 
carlj itudiea ol thcphjiioljgi t Schiff 
who on extiqkiting the thjToids of 
dogs otncmsl m some eases the clinical 
ssTnptom known as tetans Schi/T how 
eser did not as-oaate these Bimptoms with 
the absence of the parathjTuid gland m his 
animals os the existence of these glands was 
unknown in his time The S'car 1880 marks 
the beginning of the rational studj of the 
parathjTuid gland as in this j*car Sandstroom 
disco\*crcd the gland and sometime later Ofej 
attributed to it a separate function from that 
of the thjTold 

In spite of the fact that the anatom) and 
Wstolog) of the parath\Toid differ m man> 
respects from that of the thyroid, some m 
xestJgators stlH continued to consider these 
two glands to be Intlmatd) related to each 
other As a result of the splendid researches 
of Glev Vossale and ( ecentb Erdheim 
MacCaJlura and man) others, It is now gen 
erahy accepted that the th>Told and parath) 
roid are glands with distinct and separate 
functions. Thus it was shown that the com 
plete extirpation of the thjTOid okmc leads to 
h>poth)Toidism with tjpical manifestations 
8U^ as occur In rayxoedema and cretinism 
In contrast to these obsenntkins, it was found 
that the complete remoxTil of the parathyTolds 
alone leads wlthinafew daj^s to the appearance 
of tetany The dinical picture# of these 
two conditions, i e hypothyroidism and 
tetany differ so much from each other that 
one is forced to bellc\c that the two glands 
possess separate functions. MTiereas removal 
of the th)Told leads to a chrome disturbance 
of metabolism which Is not necesannl) fatal 
the complete absence of the parathyroid is 
always followed by the death of the animal 
The vital Importance of the normal functions 
of the parathyroid gland for the higher ani- 
mals Is, therefore lelf-eWdcnL 

Unfortunately our information of the 


ph\i,loJogical function of this gland b itlll 
inadequate TTic onl> method 10 far s\-alk 
able to stud) this problem has been the ex 
penmentaJ production of tetany or hypopart 
th)Toldism B) these means it h at least 
poMfbfe to stud) the changes ocauring fa the 
animal bod) as a result of the absence of 
the parath)Toid gland The most uutible 
laboratoT) animals for this purpose are dogs, 
albino rats, and cats With some eipenence 
all of the p.irath)Tolds am be eitiipatcd 
from these animals with x-cr) little mjary to 
the th)Toid Rccoxti) from the operitioo 
is usuail) WT} rapid and the animal Is of 
normal appearance a few hour* later Within 
fl few da)"*, however the animals devrfop 
a state of h)'perc.xatabillt\ charactanied hy 
muscular twichings mwlN'ing the ikeletil 
muscles of part or of the whole bod> fibrilla 
tion of the longue tach)xardia, tach)piMea, 
b)pertxatabDit> of the periphernJ ntr\T* to 
the gaJxTmic current and Increased reaction 
to the drug* stimulating the sympathetic 
nervous sx-stcro This period of hyperaata 
biUty Is usuoJl) followed b) a state of depres- 
sion The animol b xtr) quiet and refioo 
food- TTic periods of h)pcrcxdtabiUt) tad 
that of depression arc obxiously due to quite 
dlflcrent conditions and although the hjpcJ 
ciatabiht) b more mdent the fact iboald 
not be forgotten that the depression roa) be s 
manifestation of h)poparath)Toldj5m- The 
state of depression ma) later on be foOermtd 
periodically b) h)’percxdtabilit> a fact which 
may have a deDnite underlying cbu» m the 
metabolic changes occurring after parathy 
roidectom) 

NATURE AND CAUSE Of PAE.VTin'BOID TETAN< 

Teton) has been regarded by man) tm 
thors as an Intoxfcntton b) metabolic prod 
ucts. That the metabolism of parathyroid 
ectomued nnlmals b, m many respects, th- 
normaJ wDJ be discussed later The question 
which concerns us here is whether tetany » ® 



\OEGTLns THE P\RATH\'ROID GLAND 


245 


true intoxication in the sense that abnormal 
and tone metabohe products are presrcnt 
m the bod\ or whether tetanx is pnmaril} 
due to an acormulation or o\ crproduction of 
metabohe substances normalU formed Both 
conceptions are reasonable and do not stand 
m flat contradiction to the experimental 
facts. 

It wonld probabh be best to present here 
bneflx the facts so far discoxtrcd haxmg a 
bearing on the cause of tetanx This will be 
preceded bx a short descr^ition of the sxmp- 
toms of tetanx as thex appear after complete 
parathxToidectamj m experimental animals. 

On carefuUj ciposmg the thxToid lobes of a 
dog one notices scx'eral small bodies adhering 
more or less finnlj to the thxToid These 
bodies represent the parathjToid glancL, and 
can be remox*cd causmg Uttle damage to the 
thjToid A few dax-s after the operation 
twitchmgs are noticed m the skeletal muscles 
and also m the tongue of the animal These 
sMuptoms gradual!) mcrcase m sexentx to 
such an extent that the animal is forced to 
he on Its side with its legs stretched out on 
account of spasUatx Elxtreme tach)cardia 
and tachjpnoea are common sxmptoms at 
this stage of the disease. There is usuallx a 
nse m temperature durmg actix e tetan) 
The attack max pass oxer after haxing lasted 
for 5ex*eral hours and the a nima l is then 
usuallx m a condition of depression, taking 
no mterest m its surroundmgs Alter a daj 
or two the 5>mptom5 of hx-perexatabihtx 
max reappear and this be followed again b\ 
depression Death takes pbee during an 
attack of hxpercxatabilitx or more often 
durmg the <tage of depression. 

The peripheral nerx*es during tetanx show a 
marked mcrease m imtabflitx to the galx-anic 
current Falta and Kahn bchexT that the 
sxmpathetic and parasxmpathctic sx stems 
also are m a state of faxperexatabOitv as 
exadenced bx the mcrcascd reaction b) this 
5>‘stem to certam drugs (epmephnne, pDo- 
carpme) It should be emphasised that 
increased nervous imtabOit) is not onl) 
associated with the xisible muscular twitch 
mgs but is constantlx present although to a 
lesser extent ex-en m periods of depression 
This abnormal condition of the nervous 


sxstem isprobabK not kmited to the penph 
eral nerves but is charactenatic of all nervous 
tissues m tetanx a fact which might tmd its 
explanation m a definite abnonnahtx of 
the bodx fluids m this condiUon. 

ThcMj considerations haxe led to attempts 
to control tetanx bx means of the administra 
tion of normal bodx constiluents. 

The work of Loeb Sabbatam and othen has 
thown that salts of bix'alent metab with few ca 
ceptloDS (barinm) haxt t depresung action on the 
nervous sj’stem. It was therefore reasonable to 
test the action of these laltt on animals in tetan> 
The results obtained bx JlatCaHom and \ oegtlin, 
ParhoQ and Urtchi and manx other* demonstrate 
that an intravenous injection of any soinble caldum 
salt (chlonde or betate) almost mitantJy remove* 
the visible s>"mptoms of tetanx as well as the ab- 
normal imtabDitj of the peripheral nerves to the 
galxanic cmi rnt ‘Strontium salts were shown 
to have an idenlical action as that of calaum salts. 
\tagnesuim salts also removed tetanic manifestations 
but the powerful depressing effect of these salts 
made it evident that Uie> were not so wdl suited for 
the soppressioa of tetany ilortoxer it waj ob- 
serx'td that similar amounts of sodium chloride 
or bicarbonate potassium chlonde and ammomom 
chlonde had no “oratlx’e atlon on the contiaiy 
sodium bicarbonate seemed rather to aggrax'ate the 
symptoms. Later Joseph and Meliier found that 
an fntraxTnouj inje^on of hxpefionlc (10 per cent) 
\aG solution had a btnencul effect on tetany 
dog*. Obvaousb the action of the hypertome salt 
solution was not due 10 the NaCl pn ze but rather 
to the high osmotic pressure of the sdutlon an 
explanation which is furthermore supported b) the 
observaiioD that h>7«enonlc solutions of giucose 
also sUrwU rebe%*e the muscobr twitching* Rccenl 
I) \Ml*oa ‘'teams and Jannej reported that an 
Intravenous Section of dilute h>*drochlonc add 
the same effect on the tetanj do^ as an Injection 
of calcfum. The obserxations of MacCallam and 
\oegilm on the aggravating effect of \ai Coj arc 
connnned and extended. Hence it is exndcnt that 
a number of inorgamc salt* (Ca, 'Ir Mg) and hydro- 
chloric aod all possess the property of tcmporanlj 
curing tetany None of these agents, how'ever u 
capable of saving the life of paratbxTotdectonuxed 
■nlmnls, although anim.^U treated in tHs manner 
ma> survive untreated controls 

MacCallum and \ oegthn on the basis of 
their results formulated the hxpothesis that 
the parathxToid controls in some waj cal 
aum metabolism, that after the rcmox’al of 
this gland the bodj fluids and soft tissues arc 
depnx'ed of ‘yaluble calaum, hence the appear 
ance of the abnormal imtabOit) of the ner 
x-ous sx-wtem with all the txplcal sx-mptoms of 
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tetaD> This h\'poth -vii seems especiaQ) rca 
somibie, if con-adcrcd in connetUon with the 
splendid researches if Erdhcim who srai 
able to demonstrate that parath)Toid fnsuf 
fiaency h accompani -d bj a iaeJe. of calafica 
tion of the teeth of rat*. Temporar} msuf 
ficicnc} of the {>arath\To!d became noticeable 
in the teeth 0/ rats ni tbe form of a aone of 
dehaent calcihcation if the dentin preceded 
and foUoTved l\ a n imial Ia>tr of dentin 
MacCallum ani \oeRtJm aUo vrere able to 
demonstrate a loss of calcium vdti in the 
unne and fait 03 of paraihjTuidcctomiicd 
animals. The blood and brain coiaum was 
atso found to be n-duced below normal 
Later work bj Mad allom Lambert, and 
\ ogel jaelded additional proof to the caldum 
de/iaenej tbeorj of tcUm) It was ihom 
that if cjlairm free blood is peffu>cd through 
the leg of a oonnaJ dog the imtabflitv of the 
tJcnT* »uppl}ine the leg increases markedlj 
DIood obtained from a dog in teun) has the 
same effect on tbe other hand normal blood 
perfused through the leg of a tctan\ dog 
brings back to normal the abnormal irntabil 
it> of the perijihenl ner\*«. The injectfoo 
mto animal of substances such as oxalates 
which precipitate ca/cium from its solution 
causes fibnlUr} tiritchings and vanous other 
signs of hv-pcrexatabilit) this also speaks m 
fawr of t£ caJaum dehacnc) thcor> 

The fact that HCl l os cfBdcnt as cnL 
dum in the treatment of experimental tclanj 
would setan at first con idcration to contradict 
the whole hj-pothesis It should be remember 
cd bowcN'cr that hjdrochJonc add is a sol 
\cnt for certain insoluble calaum cotnpounds. 
Furtherrnore it has been shown that the cal 
aum of tbe blood is parti} combined with 
proteins and other colloids and would under 
these conditioas not be full} B\'BUable to exert 
all its physiological actiins. One might 
cosil} concaw that the Introduction of h)-dro- 
chJoric add directly into the blood would 
increase temporanl} at least the hydrogen Ion 
concentration of the blood and m this way 
dissociate complex calaum compounds. The 
caldum set free would then become avaSable 
for needy tissues such as the nervous svitent 
in tetany In other words the treatment 
with nod might result In a liberation of 


Soluble caldum from some parts of the body 
followed b> Its redistribution 
This conception would howei-er obvioudy 
not be satisfactory to explain the beneficial 
effect of hypertonic solutions of sodittm 
chloride and ^ucosc. In this case the proper 
cxphination might be as follows H}p^oaic 
solutions of \iCl and glucose ore known to 
depress the activity of certain tissues. Re 
ccntl} I m\T>df obsm'cd the marked dcprcis- 
Ing effect of hypertonic NaCl on the toom 
of the smooth musUe of the uterus. I>T>Tiig 
out of nervTs is known to decrease their im- 
tablht} The injection of b>pcrtonic solu- 
tions in ictan> might, therefore, produce 
the disappearance of the symptoms by with- 
drawing b) osmosis water from tbe tisfots. 
Thus a con iderablc amount of tissue water 


is lost after an injection of hjpertotue salt 
solution into tetan> dogs. A marked dioresa 
sets ID immcdiatej} after the in/ectJon h com 
pleted 

Od the basia of these ccosideraticuis it 
would seem fairK ndl established that cal- 
cjum b inumalriv connected with the etiokig) 
of parBth}Toid tctan\ 

It Is, howexer dilScult to explain why the 
cuntioucd adminutratiofi ol cakfom salts 
does not save the life of parath}Toidectoniized 
animals. In this connection I should like 
to call attention to the possibility that after 
all tctflD} ma) represent but a i)’iiiptoin 
complex which may be XTiy well cemtroUed 
by calaum salts but is not necessarily the 
eoUrc eiprcsiioo of the abnormalit) of the 
body following parath}Toidcctom} Tetan) 
IS so to speak only one part of this pathologial 
condition It ts high!} probable that m tbe 
absence of the parathyroid the metabolinn 
of the bod} snd the properties of the ccD* 
are more or less altered 


Tbtu tVIIion Steims, TturlDW sad Jaaney fare 
recently discox'cred Uiat complete P*tsihyTOQ« 
:oaiy tn do^i U very soon foilomed by sn wtsMU 
rf the Wood Tlw Wood beto m es more slisdae 
hekldneyeiOTtaletsscklisndsmiDOAia '>T^^ 
lerdopment of tetany bosever the ctimln sroa « 
iddi and ammonia Increase*, iMj ben| aL-C uaxpaa^ 
*d by an addcali of the blood and an 
lydranen-l n con 'tntnuioo of the urine. j 

tome of th bJocbemlcaJ propertfe* f the blood »d 
jToUWy af*o of the tianie* are «hflei«t dari^ 
he period* of ratumlar bjpcractl dtv and durinx IM 
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period of d«prc*3fon The obvioui difference in the 
Dehavior of the animal in the itage of aalve tetan> 
(mmcular twitching*, tachycardia etc.) from that 
^ depreseion foUo^g the active therefore 

find* also an eipression in the biochetruod compoai 
tion of the blood the fint stage being characterised 
by an alkalosis the latter representing an aodoiU. 
The slight Increase In the hydroryl ion concentni 
tlon in the blood after parathyroidectomy might 
po*5ibl> be one of the faaor* concerned In the with 
dravral of soluble calaora salts from the blood in 
asmuch as an increase of hydroxyl Iona would tend 
to predpltoto sdablo calcium salts On the other 
hand one might look upon the mcreaacd muaculor 
activity during an attack of tetan> as causing an 
incrta*cd production of aad products Qactlc add*) 
with the result of increasing the hydrogen Ion 
concentration of the blood which In turn ml^t lead 
to a mobfhzation of more or less insoluble caldnm 
compounds contained m the blood and tissue*. 
Mewed in this light the temporary recovery from an 
attack of tetany which Is such a common observa 
tion In eipcnmental tetany might perhaps hnd Ita 
explanation. 

The raetaboUsm m tetany 13 also abnormal 
m other respetts Grecnwald calls particulor 
attention to the reduction m the excretion of 
urinary phosphates and their retention in the 
blood Koch notes the excretion of methyl 
guanidine, choline, and beta rminaxolylethy 
lamine m the unne during tetany This laist 
mentioned substance was suggested by Biedl 
as possibly representing the hypothetical 
tetany poison, an assumption which seems to 
the author to be rather doubtful These 
toxic bases are normal metaboUam products 
and a sbght increase in theii excretion with 
the unne durmg tetany might be due to the 
o\ cracti\nty of the muscles in this condition 
Lactic aad also appears during tetany m the 
blood and unne and the unnary creatme is 
mereased These substances are known to be 
mtimatcly connected with muscular actiMty 
Furthermore the toxic symptoms of these 
bases differ m many respects from those 
characteristic of tetany 
The accompanydng table includes m ft 
summary way the vanous metabohe changes 
followmg para thyroidectomy 

In summing up our present knowledge of 
the nature of tetany the calaum dcfiaency 
hypothesis first odiimccd by llacCallum and 
Vo^lin still seems to explam all of the 

>U:CiIl»m url otwrid r r wii~cof betk k tk« 

bl(»l o< doci U trUx7 Ltd Cook« clesoaHnUi Um (xwmea of tkn 
ubkUatvUtl «rpM ol MKk uuuU. 


METABOLIC CHANGES FOLLOWINO PARATHl 


RODDECTOm IN DOCS 


Total nitroetn metabolbm 
Uriaary ammonia. 

Blood ammonia. 

Urinar> creatinine 
Urinarv crefttlac, 

Uriaary photphate* 

Blood plKMphcmii. 

Uriaary salphatcs and neutral 
•ulphnr 

Urinary re*t nitrogen. 

Urinary tocric baaes 
Urinary lactic add. 

Blood lactk add 
Urinary Ca and Mg 
Blood caldum 


rrtteUny 

VtJrc 

Siift 

Tetany 

Nonnal 

Increased 

Normal 

Increased 

Nonnal 

Inoeased 

Vormtl 

Increased 

Normal 

Increased 

Dearaaed 

Increased 

Decreased 


Nonnal 

Increased 

Normal 

Increased 


Present 

Abaent 

Present 

Absent 

Present 

Increased 

Increased 


Decreased 


experimental facts Briefly stated tetany is 
due to a withdrawal of soluble and physiolog 
ically a\'ailable calaum salts from the blood 
and especially the nervous system This 
being followed by an mcrcase m the untability 
of the nerves and secondarily the skeletal 
muscles. 

Tetany is but one expression of the reaction 
of the b^y to the complete removal of the 
parathyroid gland. It is quite probable that 
the gUmd has other functions besides its m 
fluence on calaum metabolism Further 
studies espeaalJy of the penod immediately 
foUowmg parathyroidectomy and preceding 
active tetany should be undertaken m order 
to throw more light on this problem 


TREATMENT OF TETANY 
Three methMs of treatment of tetany arc 
at present a\*allable 

I Calctum therapy Intravenous injee 
tions of 4. to 5 per cent caldum lactate or 
chloride almost instantly remove the hyper 
ciatabflity of the nervous system the muscu 
lor twitchlngs the tachycardia, and the 
tnehypneea and the animal is greatly relieved 
of pam Oral admlnistratioa of calaum 
salts is of doubtful \’alue Intramuscular and 
subcutaneous mjections are followed by m 
tense local imLatlon and are, therefore, 
contra indicated The intravenous Injection 
should be alow and continued until the de 
sired cfl'ect 13 produced, which will require 
different amounts of calaum m each case 
The same holds true for the treatment of 
tetany m the human The bcncfiaol effect 
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of tha treatment usuall\ lasts for 24 hours or 
longer ^rhen sjanplom of cidtatjon begin to 
reappear The life of the onfm its cannot be 
sa\ed b\ the continu -d calaum admintstra 
tion and the animal UMjalJj dies with evident 
symptoms of caicheuj und depression TTie 
calcium treatment is. h iircvrr of \alue in the 
control of a nite and temporary tetany 

2 TreatmenJ with paralhyrotd rilraci 
Vassnle MacCailura Beebe and others ha\T 
observed that the mjcxtlon of the fresh ci 
tract of the fresh parath\Toi I (preferably from 
cattle) IS f lUowwl by a temporary relief of the 
animal from tetiny 1 cedmg the gland has 
no influence on tetany 

Beebe claims that the acti\-e substance Is 
preapitated with the nuclcoprotdn of the 
gland This treatment is mtumllj trouble 
some, 03 the necessary material is not always 
easlli ai’oilable 

j Traruplanldlion of (i^falh)rofd Hoisted 
has shown condusiiely that autotransplaoU 
tion of the parathyroid gland ts feasible pro- 
Mded that there is in the subfect a dcm-iod 
for such tissue (partial ir complete tnsuf 
flcicDcy) The gland can be implanted into 
the sUominoJ muscles and begins to func 
tion normally i\ithln a short time Accord 
jog to Halstcd isotransplantatioas are ocier 
successful as the transplanted glands are 
absorbed Other authors, howci’cr chum 
to ha\e succeeded in transpboUng pam 
thyToids from one indlndual to another 

TETAVY DUKING PRECNANCrV AMD LlCTATtON 

In rare cases tetany has been observed 
in the human during pregnancy and lactation 
According to Sciti tetany Is usually confined 
to pregnancy alxiut 90 per cent of the cases 
oonining during pregnancy and only 10 per 
cent during lactation ExpenmeotoUy this 
subject has been approached by a number of 
Investigators. As early as 189S Vassalc and 
Generali reported tetany during the first 
day’s of lactation in a bitch 18 months after 
extirpation of three jjarathyrolds. The anl 
mol was to all outward appeomoce normal 
after the operation, but developed a most 
9c\Xfc attack of tetany a few days after she 
had given birth to her young The expen 
ments of Thaler and Adler ore of espial 


interest in this connection They succeeded 
in producing tetany in rats during pregnancy 
b\ partial pamthyroidectomy Howevti 
tetany was nc\-cr observed in these HntrruU 
during lattatlom Successive pregnancies al- 
ways caused the reappearance of tetany so 
that we may regard tnis condition as an a 
ample of latent tetany 

Gross obsened tetany m a pregnant cat 
after extupation of three parathyroidi. The 
animal appeared to be normal for 25 day* 
after the operation when suddenly tetany 
set In Twelve days later the at gave 
birth to three young and the symptoms dis' 
appeared 

Similar obscn.'ations were made by Erd 
hcim, Frornme and others. TUerry and 
KnolL at the suggestion of Sdtx, studied the 
response to galvanic stunulation m pregnant 
women and found high values m 80 per cent 
of their cases (120) The ncr\T irTlubility 
seemed to increase os pregnancy advanced 
and reached its highest point at the time of 
debi’ery TTieo normal irritability was sooa 
re established Slimbr observations on ani- 
mals ore lacking although it would be of 
interest to ascertain the changa in nert’cui 
imubility during reproduction in partially 
paratbyToidectomlzed animals. Frornme was 
able to show that the injection of extracts of 
pbcenta mto partially parathyroidectomiied 
animals cauicd tetany This docs not neces 
sanly mean that the pbcenta is the cbologic 
factor in tetany during pregnancy os Rudin 
gcr was able to chat tetiny m partially par 
thyToidectoToized rats b\ the injectio 
tuberculin, morphine atropine, and 
substances 

WTiether or not calaum has any rctallon 
to tetany in pregnancy is difficult to decide 
The dally caldum requirement of the fcctas 
ts rdntli’ely small In comparison to that con- 
tained in the 01*611156 mixed diet It might, 
howe\-er be conceiinble that when the cal 
aum intake with the food is rebtively 
dcfiaency of caldum In the tissue* and blow 
might follow which might be aggramted by 
an c-dsting parathyroid insnffidtncy To 
same would hold true for tetany during beta 
tion \V e are forced to look upon pregi^cy 
08 a condition which puls an extra strain on 
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the physiological processes of the body 
Under these arcumstanccs it is rather sur 
pnsmg that tetany is not a more frequent 
occurrence dunng pregnancy in the human 
Diseases such os benben and pellagra are 
espeaally common dunng the penod immcdi 
ately precedmg and followmg childbirth 
Inadcntally it may be stated that pregnancy 
13 not assoaated with any morphological 
changes in the parathyToid gland 

The experimental data seem to pomt to the 
fact that mtemipUon of pregnancy and lac 
tation soon remo\cs the 8\Tnptoms of tetany 

TETAN\ IN OFFSPRING OF PAJlATtlYROIDEC 
TOUTED MOTHERS 

Isehn made the interesting obsen-Titlon 
that rats bom of partially parath\Toidcc 
tormzcd mothers exhibited an abnonnaUy 
high electneal imtability Furthermore 
these animals seem to be espeaally suscep- 
tible to the effects of parathyroidectomy 
inasmuch as they died 4 to 10 hours after such 
an operation with most intense symptoms of 
tetany 

ECLAMPSIA ANU THE PARATHYROID 

\ assale on the basis of his experiments with 
parathvroidcctomiicd animals advTinced the 
theors that eclampsia is tetany raodilied to 
some extent bv pregnancy According to 
\ assale edampsia is due to a hypoparathv 
roulism Howe\er it should be emphasired 
ijat the climcal pictures of tetany and 
mpsia differ in so man^ essentials that 
‘iN-pothesis docs not seem to be reason 
au Furthermore it was shorni by Scitz 
that the mercased UTitabiht\ of the pcnpheral 
nenes to gahamc stimulation n typical and 
constant simiptom of tetany is not constantly 
present in eclampsia 

1 The p>arath\TDid gland has a definite 
physiological function which is still incom 
plclcly understood 

2 The presence of a minimum of parathy 
roid lb>3uc m the body us essential for life and 
iht continuation of normal metabolism 

^ Par-ith\Toid insufTiaency seems to be 
charautenreil by an increased imtabilitv of 


the nervous sy’stem to the gaKrmic current 
which may be due to the withdrawal of soluble 
calaum salts from the blood and tissues 
ParathyToid insuffiaency leads to an alkalosis 
which IS coni cited into an aadosis as a result 
of active tetany Definite metabolic changes 
take place m animals after complete para 
thyToidcctomv 

4 Pregnancy puts an extra strum on the 
functions of the parathyroid as cndcnccd by 
the appearance of tetany dunng this period in 
partially pKiruthvToidectomixed animals 

5 Tetany has been observTd dunng lacta 
tion m animals with parathyroid msuffiacncy 
Interruption of lactation was folloaed by 
rccoicry 

6 The offsprmg of partiallv parathyToid 
ectomizcd animals exhibit a marked increase 
m nerve imtabflity 

7 An intravenous injection of soluble 
calaum or strontium salts or hydrochloric 
aad almost instantly removes the symptoms 
of tetany However tetanv may reappear 
after this treatment and the life of such am 
mals cannot be sayed by the continued ad 
muustration of calaum The mjection of 
parathyToid extract seems to have a tempo- 
rary curative effect on tetany animals. 

Iwlransplantation of parathyroids into 
animals with parathyToid msuffiacncy is 
usuolK successful 

The spontaneous recovery from tetany m 
cxperuncntal animals is probably due to 
changes m their metabolism (aadosis) caused 
by the hypcracUvnty of the skeletal muscles 
dunng tetany 

8 The experimental facts do not support 
the theorv that eclampsia is due to hypopara 
thyToidism 

9 A condition which might justly be 
termed hypcrparathyToidism is imknoun at 
the present time 
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Ricrsi w )Rk piRnsrsi to pise.\l 
FI SLTIOMSI 

T llf CMclenccs that Imt the pineal bod\ 
wnth a pLandular function arc mucK 
Ics (Ictmitc than fur such giamlular 
orpins as the ihjroid h>poph\si3 
oXTirj and tlie upraaTuI Dnubi b fre 
quentl) e\j)n>scd that the pineal bo«l\ u 
more than a funcOonlcs \c>tlffc of irhat oa< 
once in earlier cwlutional tagci. a function 
ingcje Other obi>cr\atK»ns !eil to the 
contention that the pineal through melooior 
phosis ha become a highl> ipcoalucd iUmil 
( fiat t.cr\Ts the fiodj in a manner oompambfe 
with the major mcmlicr* of the cmlomnou 
ij'stcm 

The i)urxx)5.c of the present paper U ti 
poup the csscnluil findings fr im the recent 
literature into a conasc unbiahcti resumt 
adcquatclj expressing the status of the pineal 
bodj as a functioning organ To this arc 
added the writers more recent ohsenations 
upon the growth of jTiung anunals under the 
Influence of pineal materials, 

Inii/otM) t/td embryciogr TTje pincfll botjj 
(puncal gland epiphvits, CDnarium) b situated 
In the brain just beneath the splcmum of the 
corpus calloftum (Hg i) It lies suspended 
between the anterior quadngcroinate bodies. 
The gland is consequently just abo\*e the 


S>l\nan aqueduct The intemaJ cerebral 
\eini liL abo\<. and pjrtuUv encircle the pi 
ncaJ In the human the pineal i> neariv tri 
lateral in hnjic in heap b round ui cattle 
is »\Til TTie a\erage weight in cattle B 0 J 
grams and in shoe]) o it gram. Frunarilv 
the pineal i de\ doped a a thin ependjina] 
diiTrticuluni from the diencrphalun citending 
between the posterior and habenular com 
misstircs. At a iadr ijge thb dnerticuiom 
thickens and endo^ bome jf the adjacent 
\-a*cular mesodLon to form the mature organ 
(Stri'ctcr) 

In tbosL publiLations cited in the tubbog 
raphj a pertinent to the anjtomi embn 
ologt and hi I )lug\ of the pincaL the biudics 
ha\e fc r the m>.t part been pros^mted 
toward citabli hing (i) the pre^met uf gian 
dular tbi.ue (a) the presence of cuntnirtflc 
tissue upjwrting the Men that the gland u a 
%jhc regulating the ilow ol arebru^pinal 
fluid (j) ner\c liber cummunicauun between 
tfi« gland and other part of iht firain (qlC'T 
dence of in\oluti n changett in the gkmd m 
diciting a ceaeatlon of function 

These jiubhcatiuns jno\ be ummanied 
as indicating (ij Complete cytologic tuJKr» 
in be\'eral species allow the infcriTuc that the 
pineal bo<I> is glandular in nature The 
glandular efements, howcecr are few nn 1 iil\ 
defined (21 The occasJOiiaU> clem m trated 
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musde fibers m the pineal are without sig 
nificance to pineal function (3) \er\'e 
fibers and neurolgia are to be found at least 
in certain aolmflls. but these are probabl} 
of tn\'ial import. (4) The gland undergoes 
ln^^^lutlon changes, b^inmng m the human 
as carlj as the so'enth j’car In\‘olution b 
pronounced at pubertx The degeneration 
is, howe^er not complete and the histologic 
picture of the adult gland 13 not such as to 
remo\e the posslbiht} of a continued func 
Uon m adult life 

Pineal neoplasms and resulltng Junctional 
disturbances Tumors of the pineal ore not of 
frequent occurrence The total number of 
authentic cases mth subsequent nccropsi 
findings in some is not more than 70 These 
cases ha^c been the source of the greatest 
information ns to the functions of the pmeal 
In 1S98 Heubner described a boj of 4'-^ j’cars 
who showed n precoaous sexual and somatic 
growth. The bodj of this boj was that of a 
bo\ of 8 or 9 }*cnrs. The gcnitaha corres 
ponded to the proportions found at pubertj 
The pubic hair was i centimeter long A 
>-cQr later at autops} a teratoma of the pineal 
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Fa J \ coaipariicm oi the rilect oq »ur\-iving guinc* 
pia ulmj ot pituitary aod piut^ gland ertracts The 
Dcichl ot contraetjoQ from the p nJ CTtiact admiukterrd 
at U tn 'ml U3 coenparhoo with the cootractioa at a In 
d ced b) the much Ktahef quant tv of pituitarj extract. 
Time mmutet 

was demonstrated Bj 1007 Marburg was 
able to collect 40 histones of such t>pcs. He 
sought to establish a dmicol entit> for pmeal 
dj’sfunction The term macrogcnito somia 
pnecox has subsequenth designated this 
condition In a more recent paper Marburg 
attributes to the condition the following 
charactenstics 

1 OencraL These mdude all the usual 
signs of mtracranial pressure usually second 
arj to a subsequent internal hj'droccphalus 
2 Neighborhood These for the most part 
are dependent upon encroachment upon the 
quadngcminate bodies, leading to diverse ocu 
loraotor paral}-ses and pupillarv disturbances 
and encroachment upon the cerebellum with 
atone manifestations. 

3 Constitutional Under this designation 
ore grouped the mamfestations attributable 
to the derangement of the pmeal glandular 
function This consdtutional sjudrome con 
slats of first, earl) sexual matuntv evndcnced 
m the enlarged sex organs pubic hair general 
bodv hair carl) change m v’oicc second 
precoaous mental development, evidenced in 
the matunt) of thought and speech third 
general bodv overgrowth to the extent that 
a child of 5 or 6 \ears maj have the appear 
ance of a child 1 1 or 1 

Frank! Hochwart simflarl) has summed up 
the characteristics of this pathologic state. 
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He slalcb When one linds m a \er\ \oung 
indivndua] along with the general 8>TBpl>ms 
ol tumor u well as the ugru of a l«Jon of the 
corpora quadngenunn abnormal bodj growth 
unusual gronlh if hair adiposiis wranolence 
premature genital and scjojai dc\cIopracnU 
and linalK intellectual maturitj one must 
think of pineal tumor 

Of the 70 cases at thapresent tunc available 
in the literature onl> 35 occurred prior to 
pubertt Because ol the pineal iniulution 
that occurs b\ the time of pubert\ onl) in 
these 25 cases, arc constitutional mnnifcsta 
tions to be anticipated It is. signi/icanf that 
with two c\ceptnnii all cases occurretl m 
bo\'s 

Man\ cascb of pineal tumors iicfore pubcrt\ 
manifest nine of the signs of prccoatv of 
dc\elopmtnt that are so striking in a few 
selected cases. \ stud> of the clinical 
material ^c^eal9 bow little consideration has 
been given to the pcBsibOlty of pluriglandular 
involvement In fact in some carlv cases the 
necropsj demonstration of a pineol tumor led 
to the association of oil prior metabolic 
changes to pmeol functional perversion This 
grew out of the prevalent conception of each 
endocrine gland os an enUtv entering Into no 
interrelations with other sunOar orga n s. 


Judging these cases m the light of recent 
advance* in pituitary patholog) and phv 
dologj It B difficult to delineate the maul- 
fcitations of pure pineal derangement from a 
pluriglandular conriition Cushing has point 
c<l out that from the intracranial alterations 
attending pineal neoplasms, the h}7wph)*etl 
functions arc readil} deflected from tie dot 
mol 

This infrequent condition m which growth 
and differentiation into the adult b so de 
vnated from the normal that \Trj joeng 
children acquire in part the sexual, laentaJ 
and somatic characteristics of raatunti has 
natunUlj led to dlv-erse attempts to induct 
such a condition eipcnmentsll} Throo^ 
the extirpation of the pmeoL through tie 
feeding of pineal substances to }-oung aal 
raoU, through the intrav-cnous and subcuta 
neous adraimstrabons of pineal e.xtrocta, ho* 
information been sought as to the significance 
of this organ in the bodj s cconomv The 
outcome of such investigations are described 
in subsequent paragraphs 

ExlirfHiiion of tk« pineal gland bituated 
near the center of the brain the maccesa 
bilit> of the pineal ha* prexented any wide- 
spread use of this method The trauma t. 
nccessarflj sex ere and until the recent reports 
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un 4. A dk^mm tbowinR the modified divWoo niu* of poniiDceda (itartiog with 
t ida^ pWDc^trm) /* 0^5 per cnit puMd eitnct in hAv iDfouoo. 21 005 per 
cent muide extract la hay I^utioiL C bay infusion akine. Dbrnun repiescoU 
the ts'crsi^ of thlm-slt ohaen-stkaa. 


bj Dandj (1915) and Honui (1916) the 
raortalitj has been ver> high — 75 deaths out 
ol 95 operations in one senes, and la deaths 
out of 15 operations in another With so 
high a raortalit) it ma> be questioned whether 
the few 8urvi>or8 would exhibit coostant 
changes relerable to pineal depn\’atioa The 
mortalitj is usuaJlj due to hmmorrhnge into 
the ventnclc from mjury to the central 
cerebral veins, or to direct Injury to the quad 
ngemmate bodies or adjacent brain tissues 
Dandv has recently developed an operative 
procedure whereby much of the trauma is 
obviated The essential innovation Hes in 
on approach through section of the splemum 
of the corpus callosum thus permitUng freer 
manipulations m the operating field A1 
though the mortality may thus be reduced 
the results obtamed by Dandv on comparison 
with those obtamed more recently by Horrax, 
arc uniformly dissimilar The respective 
summanes of these tv\o mvestigators quoted 
below indicate how incomplete are our 
available data beanng upon extirpation as a 
method of approach to the problems of pineal 
function Dandv stales 

I ofknrlDg the renwil of tbeploeal I Im w bwr\Td 
no fTTOal pmrocitv of lodofmct n 4dipo«t> rmoda 
tkpo DO iomatic r mcnUl prccodtj or rctarditfoo. 


2 Our evperimeDU arao to s-ldd Eu3thiju; to SQsUin the 
view that the punJ gUnd ha« any tetire eodocriae fuse 
tloD of UnpoftADCt either in the %Try yoiagc or idnlt doei. 

3 lite piaeil U tppwrtstJy aot rfptinJ to life tod 

Ke rns to hsve do inB enct upon the t wdJ befog 

These negative findings are m keeping with 
the earlier work of Exnerond Bocse,and BicdL 
Subsequent to Dandy’s pubhcation an ex 
tended report has been made by Horrai, 
whose positive findings are m keepmg with 
those of Foa and Sartcschi Horrax states 

I TotnJcxpciiinenUJpineoJectomyfapQKPDklnguJne* 
pigtud nU. 

j PioeaJectomlied nude pjinea pig» ihow a harteoed 
de\-ekipn»eot f the *1101 orgtns nuolfeited before 
iiutunl> by a rclath-e iDcrcue in and wogfat both of 
the teates and leiTiinal voklea a\’er coatrol pip of the 
same litter 

3 nistofofiladly. the testes and seminal ^Tsidc^ of 
these aoimaia If taken bc/oct the age of Knial maturity 
show a iDoce advaoced ph>'tiok)flcml state than their con- 
trols. 

4 The pioealedocnlaed females appear to show a ten- 
den^ to breed earlier than controft of the same ige sul 

j. For lercral reasons, younx rsti are llkel> to prove 
better subjects foe erpeiimental pbieaiectocQy than youDR 
pilnea pf^ and some e^ddcnce «if hastened maturity has 
been obtaloed In this ipedcs. 

Immediate results fofUnmng the iutrarenous 
or subcutaneous administration of pmeal ex 
tracts Unlike the mtensc cardiovascular 
action of suprarenal extracts, or the utenne 
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( C ( V jmpjrr<ia of t crouir. J (a«i| Udpcicn 
uLrfl frora (br suar kK «nfior<J tfimilUMoij^ 
a/tK t kA if Uinnton fmliOK ( rom b«t >* r«d 
MSuH •UTKUfll of drM>.<jt«j pomJ ffUoa ( «rU 
Oroyp bo^ (rd n| *K l a/nouni of dr^icslfd m 

(t'HV 

contractiDji nciion of pitulum extracts ihe 
immediate result from intra%-cnou5 or h>Tx>- 
derrme injc\.itons of pinesvl cxtracu. arc riot 
pronouncH Such phenomena oj dennisc 
m artcrijl tension dilatation of the blood 
NcsseU. altered amplitude and rate of the 
heart beat diurois gI>Tosuna, and uterine 
contractions ha\‘c been reported and contnro 
ed Under expenmentoJ condjtjona the con 
traction pnxluced in the uterus bj i cubic 
centimeter of 20 per cent pineal extract 13 
much let* intense than the contraction pro- 
duced b> I 200 cubic centimeter* of 20 per 
cent pitaitorv extract (Fig J) TTiemtenalt> 
of thew wneral activiUe* i* so slight that at 
the present time only technical importance 
may be attached to these findings 

/■eetfjfl/' rrpCTiTncnU tnlk pineal ghrarfj 
The 3>’i]drome of precodocs development seen 
In the human ii usuallj interpreted as the 
outgrowth of pineal dcfiaenc> —a h\'popuieai- 
ism Such being the case, if the feeding of 
pineal matenals determined an> changes, a 
state just opposite that dted abo^T would be 


onircjpaferl- a condition of deferred stmai, 
mental and somatic maturity Curkmi to 
record fctxlmg experiments lead to rtptd set 
U.1I and somalJc development. 

Hum rvt llcrtrirt fed pfivml mWo 1 »I>, to jounj ui- 
It ttroN ribf^l jcmort pfjol **d nrttd j pn 
1 oaht o\cr ofitrob Tbt^ imejtniUn 

Sduahl I tk trrmior (h^ rJ vJlrmitjfliw 

00 bildrcn J Icr» nx. Ullty I ifty ffcUfaUjfdcW 14 T» 
rtt Ifi trd i»d seduN> cofltjtifbd tih oti^ dfldra 

uflhrN«w«ap*txlduaDosi>- Binct irvi cfetieoitcrtj 
>f OK U1 adwtrKcnse I \ ph vkaJ ckiara rr*lid, 
but piWunictd trwtoH t cb« mraicJ dndopam n 
irn i ihantlMtpfWt trr tmeot and in rtrmof etotref 
hildiTn of the utnr onauJ mfe Tbe^ ttgdjci oe fcEUe 
nuod d hildjw eff nj entauj leetuuaU eMdwei cf 
.dut bgt the gm tlt\ of ImprmcfDent muftlsi^ ii lOt 
n tt rr t»Dy tde^ersd u»e of fxwmj aotcriih 
/■eobuW Urtlmeni d Sttbit aiadr^im 

lltrXjnn ( 0 6 J to fmljna e ip ci t meal jxb iltfaj ntt, 
Vutlosj the aflocix njiuo the of the tric«iaf 1 

)r<> )Ct.LO<l ixltwtim Ib roiii Ihimus. b^poph bv tod 

1 oml llr>nHiJt ould ndut ibat omeof Ihe^fttsd* 

Kt uo-oani pffo I pnn the (m>*th-rUe of ro«n| 

ai ( on/ ' n 4 o 0 empfonn/ loow tajoth 
(ebukess msoet pfr- Uucv ts eTpeoEbriit te oUtbb 
the rrieti! of oI]uerR Lb* pmJ rml B{«a fm th iJ»d 
do V^nrtii If oaibjdA fron t uj eriaeptt CUf 
ibe p*mt I iM dnriofwmi autflj itribotri ta 
|U»e»l (lebcwn (b ’pcfueslMf 0 obu^sed bulaifa 
b iqrf ns to rtemvd tBouoi of paiil ■^•Uaceh; 
feed a^c ur >( lu« pinet/ rxTTwntsuu Cudi 
iniue of paml ’OiSUOfr* led t (nor* tfUfmtbof 
bod) tbao ddtduJ tod drirronoed evl •rratJ taanr 
( TV enrs 10 1 of jrmlb toad prcmooiad 

4 opr wil fm>t 10 c l eywi ret 1 ts usof lacstb M 
lb piBeJ U'soe obt 4 j|>ed Iruffi >0000 ulmtk h 
lewtm) I mciiiibBi ht> foQoted ^enj tdmiBittnBaL 
tfler maucnius itfr Ittioed pact/ tdmsotUtda* 
Ifietird t be InefTniK Both mlr« tod Ceculei 
rrlpood t Ibe loJJoence of fmoeJ *ub^ijDCf» a nie *f 
Knntb but ihe re^ioose ht been more drtmilHr imV 
fetied a cat/rt 

U TUE IVTLlTTStE OrTnErLNEVLoLkXDUTOa 
OROWniANDDirFEREVnATION \KKO*I> 
or EXPxaiirexTS \pos postn\t\l asd 
E ifBBkOVlC CEOUni DlTfEREVTIlTlO^ 
PBOCEbSCS 

In the dcNTlopmcntal processes inaugurated 
at conception tiro tlistlnct pha«es are to be 
ob5cr\eU —growth and dufcrcciUaUoti- In 
Intra. utenne li/c clulcrentiation into specific 
organ* and tasae* 1* the essential process- Iq 
prc-odult bfe, CTtnrth processes are dominant 
At puberty difTcrenimtion again asserts it* 
influence In adult j-ear* both these dcMlop- 
mental proccases are less m mdrnct, a con- 
dition we commonli designate as maturity 
These treo phase* of drvelopmeot art oect*- 
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sanlj mtncatel} interrelated but withm ccr 
tarn lurutations maj be separatelv altered 
Traces of tbjToid tissue added to the ^"atcr 
in which tadpoles h\c will bring about the 
complete transformation of the tadpole into 
a immature frog within one weeh whereas 
normallj this metamorphosis consumes from 
4 to 6 months (Gudcmatsch) This phenom 
enon is due to the intense dlfferenliati\e 
action of the thsTOid Sunilarlj th\Tnus 
tissue retards differentiation of tadpoles At 
the period of deiclopment wherem nonnall) 
tadpoles begm to difTercntiate, thjTnus fed 
tadpwles conUnue to grow larger without 
differentiation Manlfestlj both these fac 
tors m dmelopment are ultimate!) dependent 
upon the quantit) or quaht) of cell activnt) 
In our earlier records of the mfluence cx 
erted b) the pmeal upon de\clopment we 
cmplo)-^ )’oung animals and chicks. Va 
nations were mtroduced to reduce the possl 
bflity of incidental error in dosage in method 
of administration in source of matenols, m 
age of the test animals With the exception 
of two senes we ha^•c uniforml) found 
that )*oung animals who had been fed (or 
injected) pineal materials ha\e outgrown 
their controls of the same age (Fig 3) In 
one senes the difference was 40 per cent at 
n iN-eeks of age No tendenej to gigantism 
was observed As the normal adult sixc 
was approached the stimulate e action of the 
pineal was no longer effectiie The testes of 
certam of these rapidl) developed guinea 
pigs were e.xamined m comparison with con 
trols. GrossI) the testes from pineal fed 
animals were 50 per cent larger Micro 
scopicall) the cellular elements were far m 
adx’ancc of controls and were charactcmcd 
b) \er) actiie 8p>erraatogenesis The fc 
males ga\c birth to i*oung when the controls 
were in the middle third of their gestation 
At tirst It was thought this might be c\ndcncc 
of a shortened gestation penod but more 
careful!) scrutinized experiments determined 
that this was the outcome of earlier breedmg 
due to an carher maturit) 

At all tunes this t)pc of feedmg expenment 
is open to the error that normalK such am 
mals exhibit \-er) apprcaable mdmdual 
^'anatlons V\c ha\e anliapated that less 



Ftc 6 Driwlitgi made at «etU> iatetMls lodlctiltig 
the rate ot meiacDorpbo»t* of Dofo \tDericaiia tadpole* 
fed pineal Umw m ce rmp aritoe with Dormal setamorpbo- 
•fa toeincluilw coetrcl^ /toy piaeal fed. The 
•aallfirDrealolberiAblofs b f ud e r^rmnt rta^ in 
the derefoproent of ux hind ler* for tneae rrtpectU'a tad 
pcin. 

complex hfe forms that show scant mdi\ndiml 
xTinations, c^■en m large numbers would afford 
acceptable data os to any action that pineal 
citmcls might ha^e on their growth differen 
Uation processes. For the purpose, we select 
cd (i) paromceaa (paruraccaum caudatum) 
a umcellular organism that through trans- 
x'crse fission ma) di\nde mto roan) generations 
m a single da) (2) tadpoles of frogs and toads. 
This larx-al form of the frog and toad corres 
ponds m roan) respects to embiyonic intrn 
uterine life m higher animal life. 

Pn mftJMm n^frimemli Cdture* were radintaiued In 
the lobontorj oo Infiakrai. Tbe^ orjpuuvoi 

are about V mubmeter J length and mav be rtadil> count 
ed with the naked tje Through tratm-erte tpbtllng rerro- 
docthm b accotnpiabed. Uod ttaodardExed eolations 
the rate of df 'birtrLS b reialbTl> cooftant. It mill be 
argued that In the e%'ent of coulaot exert tkmal tarlations 
In the Domber of cmermtlocii forroed anm pineal mate 
rial* were added t the culture rDedjum and not occurring 
when other airotla protein materials were Introduced 
that the pbeoomenon b attrflwtabJe to pineal acll Hty 
The foUowdng procedures mere emphnTd \ Ingie para 
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mu um « Kii3 i l i I hr n/ifoJui i « 4 llx* Ih id 
ftfiH tk>a ItKv -^jltlrn -M nd idiul rrsrT«ji 
fd ndpUcfdi | IT tm.1 ( oor ha nluslnn i*) 
on h«> tLh+m fTt I 4 d. id , rw I j;ljn.l 

0 1 1 Jib ( ) hjj (trai>n ln<t u4 

ck'U- t f imi^ h >i |ua] /lb «H >) nuirru) 

(4) ihr f rarth -n U mirol Husi uJl rrs 

m t rx [ Bjoi haml tor I i jirr* J 

U 4 1*00 \ irt^i I 4 ihji I rrvr ih< -4 md 

/ fT>- err Kjm I l lunlief 4rr^»f luil lox 

\l M IJ I If] nvm umc hk 

th* I rw I It I \aiTtj<V m h»u 
nriK t ivl liuhi n li I I ifO ifx jj Kjj 
fir-Hrfi »o1j>I »d d I «B lb hu h/iran*i j mill 

? I en rxl ntirv I uil i ti ih> hj idix- >n 

miwl e I at I ^ j 1 n>i n uli I I m 

v t rq mmt n rm ik^I I lik I 
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Tbc uilrtvnt ihat fnrw*! la 1 ru^. hm addtd I 
tiSr mJloJT mrtLum ihr uo ffuLi twjr ^>^J> fw* 
mfraiiin dflennioc « mof nptd rit erf irprodwUon 
(Ti* +) 

7W/W /ty m I The t me c4 ppear*nrr of ibe 
ocumu *« tifm a the djiTerraLMtKti] <rf i dpolev U> 
(roc' *fl rtreOcnl riterton of the tofluent of as an* 
tion Ihc IKb* coodjtkttw erf lhr< aauiuJ-' lof lie 
iodi Idoal* of rfoKle faiHv on Uol W the oicu 

reoce of #och tl*fr> tic Imddiajf of lie hind lai» U> 
tfic gab^njtKtil tofThMlka erf the jjeme portion* «rf ihc 
hJod Je*« tic ckMBK <rf the gllli, Ihe TtnrJem of the fore 
Jejfs, the a*«4ifDjHion of tciTr*tn*J I I hoci •re ibc jrfie 
nomcn* »riu(ititt I flnenccbj' the troduclknof ptienl 
ld*ad Into tl« thiBK (er of ihc udpoJe* 

\bDut 50,000 froR esor- re procured aad ttairfacd 
the labor* too Ttw ere drvxJcd i t onkme* of about 
too each I nw*t c**c» thcic nrfonk* ere Irom Ibo 
Mine laying With » abunda t roaimal* t « pMlblc 
(of (roeftre iJe anatlowf (at materfclr aad cootrob 
The [rfocal vcTC fractionated Int arioo* compon 

eot od toted a** cut cootnrf* njch other cttdorHBe 
idjid' protdru hhUmJae 1 po*'!* t ThmoKta 


pbotngr (rfj d actaaJ mearorrmenf the ariui* 
ere nrdril 

Dit present paper enn itwie but meat 
(j'vUal reknnee to the acmmulatcd roulti. 
Thi jihot Rfaph and (Irawing will serve to 
imlicatc tht tri-nd of results (Up 5I (Tvpr 
/)h< lojjrijjh aJjjicnt travs of pineal led 
4n I mustk ft i tjflja Ics of the same lajinfr ) 
Vt thi tjjti tht |)intal Ictl ubilcabouttwuhJe 
the Lie I the tonlrtl sh w no tendenev to 
(lilTefentiation Litimutdv htweter dif 
firtnltatton 1 earlier a mat l>c oiamxd in 
thi dminnR of Flj* 6 
It I our belief thnt the pineal gland con- 
tjin some substance capable of stimulating 
growth an I ultimatelj diflcreniutton m these 
fanaf f rm 

( 1 si E\L hlUMVBV 

f-cjm thi Liik ol uruninifti in the literature 
rtn\ conilu in a t > the detail of pmeal 
pbnd functi n mu t lx. mo le flexible rather 
than ri (gmufit \ unt> 0/ auibble data 
lead to the following ummart a represeflt 
mg thi prvv>nt staliib ol the pineal os «a 
, (>r),jn ( internal vxreli n 

1 1 \ ilmiial indrunei to bi associated 

tnih <le>turl>anlc-^ of the fundi n. of the 
pineal gland IfecauM of the intolutiwi of 
the pinenl Jt puberii the n tltuCtooal 
mani/esiali n of pineal nath ktgx appear to 
l)e cvnlmcd to priTwiberal jeor The essen- 
tial chnracten,tu (apart trom pres urc and 
neighbi rhood manifestations) iri lu) earl} 
sexual development cn ienerd in the enlarged 
genitalia pubic hair genera/ /*o</) hair 
carlj change in \oici (i) pniocHtus ment»f 
dexdopmcnt manifested m rrutunty of 
thought and xpceeh (r) general overgrowth 
of b^\ to thi extent that a ibild of 6 or 7 
jrars maj haiT the appearana ol a child 
nenr pubeTt> 

2 The cxperuncntal cxtuTiotion of the 
pineal gland is burgicaUv jKtssiblc The 
gland ts not CisentiaJ for the maintenance of 
life The oirl) bvmptoms following pinealec 
toroj are attributable to the 'Tc brain 
injury No change* attend the removal of 
the gland in adult nnimab A to the 
of pmcalectoraj in j^oung onimaU- 'virtcsc^ 
poo, and Horrax rcspcctivclv tate that the 
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remoN-al ol the gland lead to prccoat\ of 
de\clopment Exner and Boesc and Dondj 
report no changes after pinealectomy 

3 The administration of pineal substance 
to >oung mammals is reported to hasten 
growth and sexual matunt> In unicellular 
organisms (paramceaa) pineal extracts m 
crease the rate of reproduction to more than 
double that of controls In lar\al forms 
(ramdie) both growth and differentiation are 
hastened as a result of pmcal feeding 

4 The inference is allowable that the 
pmcal gland is on organ of internal secretion 
whose functions, howe^’cr are of minor sig 
mficance in the general acti\ities of the en 
doennous svstem 
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T he parath\ruid eland were iirst dc- 
Knbed in i& 3 ob\ Sand trcxrtn but no 
ph>sKjlogiial sjenificnnic wat at 
tat.hetl to these bodies Until 1801 when 
Glej deiTKinstrated their rebitiooship t ) tet 
an> From that time ettensi\'e expert 
mental and anat mical studies haxT l>ecQ 
earned on and ic has bexn fhoam that (he 
parathjTolds arc speafic irgans with internal 
•WCTCUon 

The param^unt mtcfcst m the parath>Toi(|s 
has been dependent upon the occurrence of 
tetany as the result of the rcmoN'al of these 
bodies m goiter operation^. IIoTrever the 
technique nf partial thjToidectoraj as no* 
pmcticwl IS so planned as to safeguard the 
parathyroids consequentlv tLtan> 1* a rare 
bcquel to (he operation 

A\ATOU\ 

The panith)Toid clanduJes (Sand troein) 
or epithelial bodies^ (Kohn) are branchial 
deft derivatives. They develop from the 
third and fourth branchial defts of each 
■ide 05 mosses of compact epithelial cells 
The glands are arranged in pairs a superior 
and an fnfenor body being present on each 
side The} lie dose to the posterior surface 
of the thyroid in the majority of instances 
external to the surgical capsule The bodies 
vary In size from about 3 to 15 millimeters 
(Fiss. I a 3) 

The blood supply of the parathyroids is 
denved for the most part from the jnfenor 


\is \ ■ 

(hvroid artery \ftcr ligation of this vessel, 
the pjrathvToid of the same swie may be 
upplierl wjfb bIcHxJ faim the superior thyroid 
artery and after ligation of the superwr and 
inferior thv nud arten^ of one side the para 
thyroid of that side ma\ be supplied, thmugh 
ana tomose> b\ the NTSsels of the opposite 
•Jdc 0* wed as by the pharyngeal crsopaageal 
and trnchefll vesset 

NervT fibers presumably from the lym- 
pathetit hawbcendcmonslratedbyRbmehart 
in cIcNc rclaiion hip with the \~enels of the 
parathyroid ''ince hi found no hbers within 
the parcnibyrna he as umed that these were 
V jsoniot >r and not M?crrtorv nervTs. 

A ecssory organ* that is smaU bupernn 
merarv glandules have been found not mfre 
quently m various positions m the ncct but 
espeaallv below the ihvroid within the 
ihymu and evrn within the thyroHd 

PI 1 \A 10 UX 1 Y 

That there K a correlation between the 
functions ot the various glands of internal 
bccretion is now generally believed but to 
what manner and to what ertent the para 
thyroid bodies affect and are affected bi the 
thymus, thvroid pituitary idrcnals and pan- 
creas IS hvpotbeticai The immediate ob- 
ject of this paper is the. question of possible 
interaction between the parathyroids and the 
generative organs The consideration of this 
feature will be deferred 

The function of the parathvroids Is un 
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known hypotheses aa to their physiology 
are for the most part founded upon the re 
lationship of the parathyroids to tetany 
A ^'ast amount of expenmental work has been 
done m this connection the results mdicate 
that complete removal of parathyroid tissue 
results m fatal tetanj 

After partial remo^ of the epithelial bodies 
relative msuffiaency of the parathyroid 
function — latent tetanj — may occur Un 
der such conditions tetomc attacis may be 
reapitated m an apparently healthy animal 
y circumstances favorable to its develop- 
ment such 03 pregnancy and lactation This 
feature is important m the consideration of 
the correlation between the parathyroids 
and the generatix'c organs It will, therefore 
be elaborated later 

Certain extraneous influences also affect 
the development of tetany Thus a meat 
diet or a cold environment appear to intensify 
the manifestations of tetany 

The patho^enem of Utany The hypothesis 
has been advanced by hlacCallum From 
mer Lundborg Vassale Pineles and others 
that the parathyroids ha\e on antitoxic ac 
tion the suppression of which results m the 
tetany reaction By this hypothesis tetany 
parathyreopnva would be explamed as an 
auto-mtoncation and one perhaps the chief 
function of the parathyToids 'ts'ould be the 
prevention of the action of certain toxic sub- 
stances regularly present m the arculation 

MacCoUum mclines to the belief that tet 
any is closely dependent upon a disturbance 
of the calaum content of the blood He 
states that direct analysis of the blood of 
an ammal in tetany shows it to be \ cry poor 
in calaum However CooLc and others haw 
questioned the importance of the caldum dc 
crease in tetany 

As a result of the fact that in tetany para 
thyTeopriva bases seem to be chmmat^ more 
freely and stored in less amount than under 
normal conditions the hypothesis has been 
adx’anced that the condition is an evidence of 
aadosis (Morel Musscr) Experimental 
i\-ork which is now in progress con\inces me 
that aadosis in tetany is absent or not 
stnLlng 

No constant lesions haw been demonstrated 


in the nervous system in tetonv although 
much work has b«n done upon thi phase of 
the ubject 

Rdatton of the parathyroids to telan\ in man 
That tetany following goiter oper itions is 
usually due to the removal of the parathvToid 
glandules has been prove<l by a long senes of 
careful experiments upon animab as well 
as by significant findings of Erdheim Pmcles 
and others m man However occasionally 
tetany has ocaured after comparatively 
slight mtcrference with the thyToid such as 
enucleations the removal of one lateral lobe 
and vascular hgations (Iversen) That a 
light tetany can develop when the four 
artenes arc hgated is readilv understood 
but the fact that tetonv occurs onlv rarely as 
a result of this procedure is suqinsmg 
(Iversen) 

How many parathyroids can support 
health with no evidence of parathyToid de 
fiaency cannot be positively stated but the 
best evidence indicates that two paratbvToids 
are essential and sufliaent 

It foUoi^ from an analysis of the reported 
cases that the occurrence intensiU and 
course of postoperative tetany m man are 
dependent upon the amount and functional 
usefulness of the parathyToid tissue that is 
left (Gulcke) 

SYUPTOXIS 

The svmptora complex of tetany was 
first desenb^ by Steinheim in 1830 and the 
name tetany was subsequently suggested 
by Corvisart Since then the same chmcal 
picture has been repeatedly noted in assoaa 
tion with vanous conditions of widely differ 
cut character For example it has been seen 
to occur with severe gastro-mtestinal affec 
tions cspeaally dilatatiQp of the stomach 
with pregnancy and the puerperal state with 
some acute fevers with vanous nervous dis 
eases and after removal of the thyroid gland 
The cause of its occurrence m most of these 
conditions is not understood but as a «;cqucl 
to thyToid operations tetany has been Bhonm 
to depend upon defiaency of functionating 
parathyToid tissue and in consequence 
been designated by Erdheim tetania para 
thyTcopnva The clinical manifestations 
of this tvpc of tetany arc the best understood 
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and must be Ut.cn fl thestandarl Wewfll 
therefore outbnc thtni fjrwni 
Tctanm or tcLiti\ pamlhvrcopnva is 
chornctcfired b\ cenun \crj striking 5 >top- 
toms which render It I ruclicaJlj unmistakable 
The most on. plcu u of these arc Inter 
Euttent tonic bpasm >1 the \T)funtar\ mus- 
des those of (he xtrcmitfci, bcinR most 
aficeted \ salient I ature is the txditstff 
tmoi'^moil 0] lift fir\oT gToup\ ol inusdei 
Intercurrent o ntracturc* f the fatial mus 
cles arc r laU\eK ran an 1 the muscics of 
the chest back ind il>donicn partinpate m 
cxiepUonal cav onl^ The tetanic pastns 
are usuaUs piv<aled certain prodromata 
which por-ait for a eanafile period Iteforc the 
jnset of the atta I The^ In lu<le headache 
serusation if wiakncs ir i r >sirnii«n more 
or less nfilditj f the timlis rafatinc pains 
and clinic twitihlnp The contractions 
usualU lieijin in the handa and subset|UcntJ> 
in\o]vc the feet less o!t<-ri the Sert areafffctcd 
coincidenUlIj r JndepcmlcnUj The 
spa>jns are aim Nt alna\ althouph not in 
\aruibl> simmeincal and bilateral \s • 
rule two or m re of the tingcre are flexed and 
the thumbs arc forabl) a Iducted sometimes 
tightl> cla ped b) the contractlnR diplts 
The cfuracteristic contraction has been 
deslpnateil accoucheur s hand (Trousseou) 
(Fir 5 hig 7 ) In So per cent of the cws 
the wnst also becomes flexed while flcuon 
of the forearm with udduiCfon of the arm to 
the trunk occurs infrequcntl) EiccplionaJI> 
the hngers arc held wide apart the tenolual 
phalanpes alone licitig flexed The feet 
when involved take the position of pcs 
equinus or equinoiurus a a remit of con 
trnclion of the rauiscies of the caU In the 
contractions of tetan) the a/Tccted miiscJcs 
become \‘ery hard to the touch and oppose a 
powerful resistance to attempts ot passive 
relaxation Should this pro\‘c successful the 
tetanic attitude is at once resumed when the 
traction diminishes Fibrillar) twitdunRt 
are lometimcs i-isiblc m the contracted rous 
cics 

The onset of an attack is as a rule obout one 
to three days alter the operation, but this 
period ma) oe less m rare caseb it roav be a* 
long as two weeks The duration of no 


attack may not exceed a few minuto, or the 
attack maj last for a number of hours bot 
It rare!) persists u kng os 48 boua. The 
iermination of a tetanic ^>asai ii freqocntli 
preex-ded by symptoms resembling tlwsc 
obset^td at the onset 

While there may be a free interval of di>i 
or weeks between the attacks unfortonately 
this Is far from being the rule, Tltfrt ore 
RcncraJl) 6 e\Tnil attars tn the counie of the 
day the patient 5 restatnlghtbcingnnhrokeji. 
In the sesxrcst cases one attack foDcrwi t> 
othcr with ajarrmng rapidity As a rule, cdq- 
soousness is retained during the attacks. In 
severe cases extreme dyspneca may occur 

Besides the attacks of spasms there are 
other manifestations of the disease- Dts- 
turlianccs of sensation are rcgularij present, 
ospcoall) pain which Is a frequent con 
comltant of the spasms, 
nanrstbesia or flmwihesia may a^ benoted- 
Ternporory redness and erdem* are not in- 
frequentl) observed o\‘cr the joints. 

Further the evidences of cJpvme Idawi 
max de\Tlop These consist chiefly in cer 
tain trophic disturbances such u kii of hair 
dry skin changes in the naiU teeth, and 
lens aL«o metabolic changes resulting in 
cachena The manifestations of chronic 
tcUDv ma\ persist for years 

A certain number of cases too numerous 
to be interpreted as acddcntil comadenccs, 
present a combination of tctani with typical 
epileptic seirurcs 

Certain authors also include with the 
svmptoms of tetany the hysterical attacks 
which arc occasionally present 

Trosmeau tjauraes liree differmt desreo 
inmny bued upoa the diftributlco of th* fpi*^ 
tm * mild form, «ffectiije the periphery 
nljr, wme of the»« itUtks odcf crea nmited to tw 
handi iccood a moderate form with ini.'ol ■emrat o* 
the fadai, abdominal, and trank moidea ti u^ * 
aevert fora rrtcndlng to the InvoluBtary moadn 

Tests Of particular sigmhcance as l^r 
mg on the diagnosis are the tests of Eib 
Ch\-o8tck Trousseau and tie leg te»l- 
These may be elicited during the free int« 
\Til3 or latent penods, and likewise after tne 
subsidence of the attacks of muscular tposm' 
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Erl s Ust There li a marked increase of galx'amc 
irritability of the motor nerves, especially the ulnar 
HjT>ereiatabIllty U evidenced lr> contracture to 
abnormally mild stimuli KC AC AO and KO all 
being lorr A kathodal opening contraction below 
5 nmhampcrcs Is particularly ilmificant Erb a 
test IS undonbtedlj the most sensime, reliable and 
accumte for tetany It should olwaj's be used 
m a su5i>ected case. 

Trousseau s phenomenon can be demonstmted 
in two-thirds of all cases of tetany The symptom 
consists in the occurrence of a tetanic spasm In a 
limb as the result of compression of its main nerve 
trunks, 

Chvostek called attention to the facial phenom 
enon which can be elidted In tetanic patients b> 
gently tapping over the area of distribution of the 
ladaf nerve. The resulting short twitdungi are 
known as Chvcitek s symptom. 

In the leg phenomenon (Bemphaenomen Schles- 
Ingcr’s sign. Pools phenomenon) contracturea are 
caused by puttmg the sdalic nerve on the stretch. 
For this test the patient is placed In a sitting poai 
Uon, with legs fully extendi upon the thighs, and 
the trunk is then fordhly flexed upon the trughs 
^ pressure exerted between the shoulders (Fig 4) 
Tne contractures sjc preceded and accomponl^ by 
pain which ma> be severe enough to cause the pa 
Uent to cry out The feet become fordbly flexed 
(plantar) and tdduaed. & posiuon of 

marked eqninovarus. This potldon cannot be 
altered by passive eSorts however fordhle The 
muscles 0! the calf stand out conspicuously and be 
come board-Uke to the touch. The onset of the 
p&m and contractures begins from about 40 seconds 
10 two mmutes after the position Is assumed. 
The pain may become so severe In a short time as to 
make It imp«tive to desisL The arm, tongue and 
Hoffman s teats arc of little HIntr)<l value. 

The course of tetany following th>Toidec 
tomy has been dmded by Frank! Hochwart 
into three classes (i) cases characterized by 
onset soon after the operation, sct'cre course 
and fatal outcome (2) cases m which the 
s>Tnptoms appear soon after the operation 
but subside after a variable time and are 
followed b> reco\cry (3) cases m which the 
patients liv-e but present the manifestations 
of chrome tetany It Is necessary to extend 
this classification thus there may occur 

latent tetany with no muscular spasms 
but with positivT Chvostek 5 phenomenon 
and other kindred signs (von Elselsberg) 
Moreo\*cr after the spasmodic attacks ha\e 
ceased recurrences may take place especially 
under the influence of certam conditions 
which are practicallv the same as those with 


which the onset of idiopathic tctan\ is asso- 
ciated namely pregnancy lactation cold 
seasons diet of meat, etc. (Guleke) 

Ac ording to Guleke the prognodi of postopen 
tive tetany is not good. From the case^ which he 
compDcd from the literature 5 per cent died and 17 
per cent devxloped a chrome or markedly recurrent 
tetany Iversen in his compilation found the 
death rate in postoperative tetany to be about 17 
per cent. 

Treatment of tetany parathyreopn a As 
soon as symiptoms of tetany are noticed 
cnlaum lactate should be administered fol 
lowed by parathyroid nudcoproteid The 
calaum should be repeated as mdicated the 
nucleoprotcid should be given continuously 
Although benefit has been claimed for ad 
aum lactate given by mouth in doses of about 
30 grains ev'ery four hours mtravenous ad 
ministration appears to be much more effi 
oent (20 cubic centimeters of a 5 per cent 
solution with ICC cubic centimeters of normal 
sodium cblonde solution) The nucleo* 
proteid is administered subcutaneously or 
intramuscularK indefinitely i cubic centi 
meter of a i per cent solution being given 
three times a day 

Parathyroid transplantadon is indicated 
when me^etd treatment seems of no a%’ail or 
when the symptoms persist for a suffiaent 
penod to make it probable that spontaneous 
cure will not occur 

In \ncw of the uncertain status of all pro- 
posed methods of treatment, the importance 
of prophylaxis is self-evident 

Trop^/axis In operations upon the thy 
roid gland it has been shown that not merely 
must suffiaent thyToid be left in order to 
pre\*ent the occurrence of myxeedema, but 
that a suffiacncy of parathyroids must be 
left so as to pre\*ent the occurrence of tetany 
The posterior part of one lobe must alway's 
be left, thus practically insuring a suffiacncy 
of parathyroids with their blood supply It 
is e\en safer howc\'er to leave the posterior 
parts of both lateral lobes 

EVDOCRIXIC RELATIONS BETWEEN PARATUY 
ROIDS AND THE SEXUAL rUNCTION 

I General Experimental studies hai-e 
not established a definite interaction or mu 
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tujl relation bLluan the pamthsTold* and 
the gPHtids Partial [rarathjTnicIcctomj has 
no Influcnci m the hi lological structure and 
functnnal attmtj < l the o\Tinei> an I tcsUclcb 
aecordinR to \lqui r and Thnj\-en> The 
elTecls of i>arath\Toi icttomj are nut notabl\ 
modified 1 \ the sei cl the animal Inthi^con 
neetion it ih if hi tjneal Interest to note 
biKcstn osbumptlon of a cIonc relationship 
between the parathsr icL and the o\’aric* on 
the basi of the uiifMinnt freedom from 
tetanj ( 1 adult female animal which had 
been ca trated pnor t ) the extirpation of the 
pamth\r ids ^hcrca immature females os 
neJI a adult male animat, died of tctan\ 
irrcspciti\e of the pcriormance of castration 
The falLic\ of this obscrsaiUon was shown b\ 
Ma^plia Purpura ( lerct and ( lej and 
rcccnth b\ "Mexcr (jom) In all their am 
mals fieath from tclanj followctl complete 
extirpation of the parathjToids cem when the 
ovTincs ft ere rcmo\‘cd before or after the 
paralhNTuidectom) 

The different plmse^ f the female »cx c>cle 
cspccull) the latter part of pre^maoc) and 
the penod of bclatwn arc knoum to exert 
marllcd influence on the production of 
tetanic sposms animal expenment* 
Erdheim \dler and Thaler showctl that par 
UalJj parath\TOKlectomued animals not on|\ 
destlopcd tetan> after the operation but 
after reco\-er> were again attackeci m a 
subsequent pregnancj Other animals which 
had remained free from Bjinptoms of post 
operatic c tetxins prevented such sviuptoras 
in later gestations That is the pregnant 
state elidted tetanic spasms In the presence 
of diminished parathjToid function In 
other words diminished parathcToid function 
creates a tendenej to tetanj which maj not 
manifest lUelf until prcgnanc> supcrcTnes 

Pregnant amraals ha^x be^ shown to re 
act much more markedly to experimental 
lesions of the parathyroid* than Twnpregnant 
onuTuiU (Erdhdm) The total removal of 
the parath>Toid3 causes pregnant animal* to 
abort and to dk after a shorter period and 
nndcr more dolent tetanic 8>mptoms, than 
nonpregnant animals The effect* of partial 
extirpation serve to show that durtrtK preg 
nancy mart parathyroid tusne u needed /or 


the presemihon of hje ax teW/ at for Ikt (rwi 
aiice 0/ leian\ ikan under ordinary condiU*nj 
The olmous conclusion Is that the para 
thjToid function b rdatiid) strained m tie 
courve of pregnane) 

The disturlianccs of the internal seCTetiocj, 
as related to pregnancy childbirth, and the 
jiucrpenum were discussed at the Flftceclh 
Ociman Ojmecological Congress, by SaU, 
who cmphailicd with special refcrcflcc to 
the parath)'Tol(ls that although no distinct 
morphological changes ha\c as yet been dem- 
instratcd in these organs the tetany of 
prcgnanc) Is probabi) referable to parathi 
fold insufficiency 

I OJfipnn^ of pcrathyreidcctffmtzed enl 
malt The effect of total parathyroldectom) 
upon the poncr of procreation has been stud- 
ied b) Gulckc in rats in which postoperatlv'c 
teian) takes a chronic course TTiese animab 
did not procreate after total parath)Toidec 
torn) Animals whose parBth>Toids have 
been onl) parUall) rcmcnxd howorr nu) 
aincniT and carry their >‘oung to term ah 
thou^ abortions and stdl birth* are ctnn 
mon In a brge numbcf of the cases the 
jxiung die In the hrst few da)** after Wrth. 
According to \bwu3]c the milk of tetanic 
animals U often abundant and instead of 
harming the )‘oung cause* them to de\Tky 
better than others from the same litter abioi 
arc raised on cow s milk 
3 Foralhyrcid fuBctton as afetled hr the 
sex cycle in the female Dunng mentinalion 
the entire cndcx^nic si^tem is probably in * 
slate of heightened aetbrt) A faflurt of 
adjustment on the part of the parathjToId* to 
this increased metabolism ma\ lead to cm 
dcnce of Insuffickncy with occasional cul 
ralnalion In the clinical picture of tetan\ 
This IS shown b) case reports of Hoesshn and 
Lundborg Following goiter operations, 
their patient* suffered from tetanic spasm* at 
each menstrual period In contrast to 
mtiHt m which the menstrual processes ellatcd 
tetanic attacks m predisposed women, ore 
observations on )*oung girU suffffing 
Idiopathic teton) who promptl) ixcovxred 
with the first establishment of the menstruaJ 
flow and on older women whose tet nnt c »)'itij>- 
tom* disappeared at the beginning of a men 
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fltrual penod Moreover occasional!) tet 
an\ has been known to occur prunanj) as a 
sequel to menstruation sometimes manifest 
ing Itself after each menstrual penod It is 
difficult to draw conclusions from the e^'^ 
dence at hand further than to state that a 
tetanoid state and chronic tetan> tend to 
aggra\"ation about the menstrual penods 

Parath\Toid lesiom hayc recentlj b«n bdd 
rcBponsible for puerperal eclamp&la by \as«ale but 
thii \icw is opposed by others notQbl> b> SelU 
on the ^und of negative tests of galvanic nervous 
irrllabllll> m a number of eclamptic patients. 
Moremcr no morphological proof nas been ad 
duced to the parathyroid theory of puerperal 
eclampsia. According to the ln\cstigations of 
AUegn and others the parathyroid glands apjpear 
practical!} normal in these cases. 

4 Malenial iclany (letan> dunng preg 
nanev and the puerpenum) Tetanic spasms 
occurring m connection with the childbearing 
processes represent one of the oldest known 
forms of the disease Trousseau described 
the condition in 1854 os conlradures des 
noiirnces but it had alrcad\ been recognixed 
b} Dance and StemhcD (1830-31) An im 
pwrtant contnbution to the subject b\ Fronkl 
Hochwart contains 53 cases from the literature 



Rg j Masses ci/0T>Tiiile hmctlotifll edts, (Photo- 
ralCTograph rtproduced from Tetaoy 1 ojathjTwpriva, 
Pool AirnaU 1/ Sh tert 1907 ) 

and 33 personal observations Opinions 
difler as to the relatiNT frequenc\ of gesta 
tion puerperal and lactation tetanj respec 
Uvcl) 'TTic puerperium and the suckling of 
the child are held bj some to be far more 
responsible than the pregnant state but it is 
maintained b> others notablj Scita, that 
from 80 to 90 per cent of the cases begin be 
lore chSdbiTlh while oti\> a small rmmbei 
occur delusively during lactation The time 
of predilection for the onset of tctan\ appears 
to be In the second half of pregnane} begin 
ning with the sixth month, but the contrac 
tions itm,} appear in the earl) months or dur 
ing parturition 

A disturbance of parathyroid function 
must be held responsible for maternal tetany 
The clinical picture of the disease correspond 
accuratcH to that of tetania parnthyTCopnva 
The dependence of maternal tctan> on m 
suffiacnc) of the parathyroids has been shown 
bj means of animal experimentation as well 
os b> obser\'ation 5 upon strumectomixed 
women who after the remov-al of a goiter were 
attacked b) tetany in later pregnancies 

A twofold cii>lanation was advanced b) Ch\*oitcJs 
In 190J for the existence of a ipccUl prcdLposIlion 
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t icitnj lunne sx»i i m nrul in the pucfpcniun 
1 he pa^th\ rui I fuoai he arpur^ cn4> l>r ttxc«| 
t an mma'i 1 Icjm Jv the htf ))icanfijc pn/ 
oriln \ In; Un rhI b> onlm »n Injloeticrt 
( n r ho»n p<N ilJv i )>c rrl Imporm h 
m ni in rsj m tjiiti th re\a}t Mnfi oatf{(r n 
rqui Irtil I partial r vil erf the par«th\nH I 
When the rur ih roil f ni ml iru InjuaJ In the 
pre-seme of ( rpjrnjn j f tan\ uprr\ n afibouRb 
unkroMinan lUl n rh limn ht IfurKtl nnl 

lv\ t\ iM orjcin nu\ lie omiutilrfr tth 

h allh Th 1 h. U|iiione*l b\ the ubstden 
( ih let nn >mi I ms tier lfli\eT\ i iheeo I 
irf U taiU ti 

In Ihi Kin I lerali n of nuirmal titans 
rcicnt wnici% /j\ trmpha-i up* n ihi up 
[KisiUon ihiit ihi funclHin ol the jorathsTiiicl 
I ilcpen lent ujwn a uffifitnrs >/ rjlcium 
Vlthouph It ha Invn h ism l>> Mai(aJlum 
that thi i-alaum Content f the WixmI i 
lcs>cfi«l m iclans on I that (akium ti f 
therapenth salui indhrrwiol that in uf 
Ivaencs if the juralhjr iif i< n Micutetl tnth 
dcliaents of ciluum it hai not liccn prostxl 
that /limtni hed tulaum tn the »npnl>m prv- 
duces iticapaats of the |»arath>ToM Nimt 
thclcss theories fws.'d upon ihi a umpihm 
are plau^ble arwl snil be < uilincsl 


The Rjl ante Irrilahllity of the aervts wu foi]*l 
to lie n rejioJ in the la t monthi of f»Utloo U go 
pm ent f the aercniv health) prcjfTUBt oian 
’UmfncH inif a Mill further inerme erf nemjci 
rrn }kJu\ f ubil at ihe Ume of Unh. ij 
o per mat f the Borneo ciamltied nth a dejtrw 
of Hnint imt Ulit\ u foand doriajf chOdhmk 
• ihcT* s*. noted cmJ) in telia) dwnm tit 
puci^ieri m ih IrdiibiUtr rtturoed t nonnal It 
nole^ rthi that h ih ■ aJnjdc eserpOen ncoe c< 
the cxamincil nootetj had luffered frmn (rtiay 
Lat nt tetans ha* been claimed lij Kthmloh* 
more mmoa m prepnani and panpenl oowi 
ihjj) j> u uatt^ a*>umcil In W e 7>rrlez« pM- 
ns tin Unn « re ntitcd In 5 per cent of tke cuo, 
in ibe latt half of prtffnaoc) a ell aa dunnf the 
h < / n dj) of tb puerperiarn krati fotunf t 
poMi t CTiststet phenomcooQ * th (fajranic by 
pef mtabil ts of the fanal rrve In 60 per ttW t< 
If p omant nomco and a H per cent of aH fw 
Prful men Th recojpjlik) f liuipifiit trtaej 
ha bcin bascil upon u h smfH m* u lli*bai 
Mmsaif ns in th hand* and feet Chv-owet* Urfal 
ph nomen u I f I nJ hi-pedmi bOitv 

hfxgrT ! t r h been noted doc bt/frqoe*dr 
n SK VO prejmJD lev and ibert B a lendeBCs t« 
the avmpi m 10 become 01 *e%wt srlb each 
peeiwaiU) fx) t oc r n earlier moothi. Stw* 
*■ m n are eoiinri *ell dunng the inimalt aUe 
oihersaufff from a more or lex* aes ere chronic tspe 
f ih Usea>e 

The enru oi nutcnul tetans is eitrwnely 


\ pcx tei) out b) Kchfef ihe lUmea, oioee par 
tlcularl) the cctiiral n rsou* sitera ou\ be d 
pns'cd of their akfum oioi nis ihroogn uv- 
art«d akium i rctfoo fn bods fi Id wb a 
blood mDL or unn or thosifth oeolralixation of 
th caldura I > acki \ rrdu tlon id tbe aW m 
content of ih bodr b physk)fo)Ckti wtihin certain 
Umita in prejenant an I puerperal aomen but it b 
uiumed 00c ihli himt has been c ceeilcil leian) 
b ULdj to ppea when the paralhsTolU re fm 
perfect!) des lopeif r f nctwruU) d n enl In 
itjrnancs ibc caldum of the maternal orjtanltm 
drawn npoo (or the iructurc of the fortal tmue* 
During partnntlon c U um a leal with the blood 
nui^njf mother Igsca akium with th mitt 
If it U a epted that lb pnrathsTni i* aie Incnpac 
Italcd by la k of aMum the riltnifi aoce of ail 
theie frfi)iiolo(pral cojidilloiB b teBtlcoI The 
calnum imno ■crbhmcnt of th or* tam impeaet a 
taa upon tb paralhvrolJ functloo with the result 
that tetany ow) wJperv c in worn n having 
hypopUstlcocotherwUedeficientparalhyroldgl nda. 

The existence of u subtetonje condition 
IS now nasumed b\ Sciu and Thieirv on the 
basts of important iDVCstiffatloni In 10 per 
cent of all women during the last month* of 
pregnancy or in course of chlWhirth 


sjrijbk )b ihe ijTcal ma/oniv 0/ the Ofw, 
the tetao) of ihiklbcariDg women u of a raild 
tsTw and the patients recoser Trophic 
<Jj lurbant-Cfc of the skin and its appendages 
arc common and arc usuall\ referred to 
toimh ciriuLitiog fn the blood The most 
KTious sequel is represented b> caUiact 
formation tht general nulnttonal disturh- 
onov, Qpparentl) |K»3essing spccul eliologKal 
wftmhcana. in this respect Uumcn aidler 
mg from maternal tctan\ ire apt to be wc^ 
ontmiic intiis'kJuaU man) of them weakened 
bj a consicJembfe number of prepnandes and 
births in rapid succe^on 

In the scs crest cases, rcprewcntiDR the ful- 
minating of mitemal tetans which may 
terminate in death at the height of the 
the onset fs Bometfmea abrupt with marted 
d)*8pn(ra c)'anosii, and loss of consciousness, 
life h endangered through the possible W 
tension of the tetamc spasms to the uii 
phragm nnd respirators niasdc* iJir)"^ 
posposm u on occnslorul cause of death. 
The mortallt) ot tetan) in pregnant womco. 
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FI®, i Pmtb>ToW gUad to reUtlooihlj* f lh>Toid. x peralhyroid 

r recufT«nt lafynce«l nerve lo/orior U)\'Toid »JteT> c tod wophtgia / 
(Pool tod FtIL, A HHals M 5a ten 1916 ) 


a(Xording to Seiti amounts to 7 per cent. 
In the experience of March of ten mothers 
with tctan> nine of them multipart three 
died 

The tetan> of pregnancy in some cases per 
sists during the puerpenum in others the 
attacks subside m the first few days after 
birth In her next pregnano the patumt 
ma\ be again attached or this pregnancy moj 
be normal and she maj remain free from 
spasms until a later one Some women arc 
entirely well dunng the Inten-ols while 
others suffer from more or less sciere chronic 
tetanj The occurrence of premature tabor 
ma> rnpidlv terminate the disease in pregnant 
w“omen 

A case of tctnn> which has come under m> 
obscn'ation is of mtercat m connection with 
the consideration of maternal tetanj ‘ 

The womin 27 >*ear» of age hu undenioae 3 
operations for goiter bj dilTcrcnt lurgcons 5 xo 
ind 12 \can igo I am Informed that at the third 
operation February 1 1Q12 the right lobe xias 

rcfTun*ed loio only the isthmus being left The 
left lobe of the gland had e%adcntJy been excised 
at a former operation, as inspection of that side b 

An SoTf Ptllll, • tvT, S04 


said to ba\e revealed no evidence of th>roid tissue 
The healing of the wound was uncomplicated 
On the third day after operation tonic con 
tracturea occurred with cramp-like pains in the 
fingers and hands, which assumed the position 
knorvn os accoaeba s hand The piatlent also 
had cramp-Ute pains in the calves, 

Dn the fourth day calcium lactate was given 
hypodennaticall> Tonic contractures of the fingers 
of the left band with cramp-like pains lasted from 
0 p m to I a m 

I saw the case for the first time on the next daj 
and made various teats finding an ulomshIngl> 
marked hvpcrsenxitueneai of the motor nerves 
as indicated by Erb s Trousseau ■ Chvostek s 
tests and the leg and arm phenomena 
On the sixth daj Implantation of a paralhjToid 
removed from a young male in on operation for 
simpic goiter The Implant was placed in the 
propcritoncal tissue behind the right rectus sheath 
Sevenlhdaj lordblecontractureswithsevcrcpalns 
In the parts affected The ellxiwi were flexed at a 
right angle wriits and fingers were also forcibly 
flexed TTie attack contlnu^ from 5 a m, to 1 1 a.m 
h*o further attacks of tetany were noticed up to 
the time of the patient s discKargc Shortlj after 
her discharge she had one bncf attack lasting about 
a minute characterised bj pmin and contractures In 
ngbt calf 

The woman subsequently married and paned 
succetsfuUv through two pregnancies 

April 7 1913 Dab> bom, Kugust 1913 baby 
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diol iini t jJ dj t lu j* n r^l niJ < m 
M ih pr i Im t i i m lo 

\uyu i fi I na rasinuii rn nh m m al^ 

tfsl I UON ih brW U k atvrf WhjfKc 

from hijs] lj| I II s i n i UnutH) 

\ mlnff 4 on hild bora l> nojj 

prrjfn d \ mil I ttj I f irl n\ I bnun o 6 
hrx memtmaticm il I letanx halt ko to 

bcfl i t«o da\ 

n \u(?u t git (VilKni hj had mjkl (tacki 
of tet.tn lb h n mtnul period 1 ilrni 1> 
murb nrseia ll« ibrr IfbnIU put in raid 
* t r l umrt the her pCMtwQ Vrao I 

bab) ha al \ beto hollh\ ha net pre*«Hed 
uffti of t I \ 

5 JMclahon Klun't Tht doigiuiion 
rheumatu cntrjcture of nur>mR women 
wa jm>fK>setl m ibj4 Ij\ Trou»cau for a 
condiCion olj'-cnitl b\ him in a number of 
ai>c> l^s of parath\'n id cx mjictence ii> Id 
general held responsible fir laetalion lelanj 
oi well as for other f irms if tcianv connected 
with the female organs of gcntratlon The 
onset of tctan> after childbirth i» Ichs com 
mon in mothers who do not nurv thilr chll 
dren than in nursing motherb TTie tetant 
is Mid to be cnuscil b\ the prolonged bccre 
tion of cnJclum containing milk In women 
sufTcnng from a mild form of chronic tcfnnj 
the disease sometimes becomes aggmstitcd 
dunng lactation Tctani has been known to 
occur within the first week after childbirth, 
and also after a latent penod of two to eight 
months This form of tetan> has less tend 



Iw s rvgopcfiin-e I un> tm ptawwwL, 

•ho* a* <t*i aitnjTs erf HftTffi mult erf ntmoe tb- 
diKtn) rfinn tb tbowt^traded 


inc\ t > rccurrcntc than gestation tetan) the 
proportion according to Kehrer bang ts 
3 4i WTicrcas lactation acconllng to Mem 
trt pLix-s a more Important rfilc in the 
cti Iog> of maternal letanv than does gnli 
fion It Is claimed b\ SeiU that from So to 90 
per cent of the cases begin dunng prcfnaar. 
and that onI\ a nIaUi'el) small number hare 
their origin dunng lactation 
6 kcsrmNance of dittical picture of mo 
lemal Moa\ to Ikol of tetijn\ ^rvlhreopm 
The remarkable confonnitj of the ciiniol 
piaures of maiemal and postcipcraUvt tetany 
hrsi led to an Invt&ligation of parathjToid b- 
sulTitienct a* the possible underlying cause. 
The ilepcndcnce of maternal tetan\ on i di»- 
lurbcd function of the pafathjToids has be® 
lUu tratcil both b\ animal eirperimats and 
b\ iliscn aliens upon women who aft® the 
extirpation of a goiter were attacked by 
tclan) in later pregnancies In rapport of 
this \icw an interesting obsmution was 
mode b\ Kehrer on a \ para who died on 
the t'velfth da\ of the p<ict7>enum a few days 
after being attacked b\ tetanx Instead oi 
the four norraaJ parathxToids the autc^wv 
khowed onl\ a single parathjTold gland, and 
exxn this was reported os opparendy ab- 
normal 

7 TelaHV lu f;\Hecoiogical dittoits 
afler g\necoiogical optraUont In case* of 
utennefibromyomata and purulent eodometn 
ti5 tetanic siiasms and tetanoid conditions 
haxT been reported 

Thu* wximaa of jS jT»n objerved by K hrer 
white •uffedru? from t profuse purulent daebax^ 
complied of dniopng and tinfJln* “ 

painful tcDsioo In both bands and feet Tbcre 
flew* e*pedalJy the knee jerks, 

■nJ Chvo*t k phenoroeooo wu* wdl-msrked « 
both tide* After two day* dombtrettoo oi 
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Fifi 6 Lf* phenomenon ihcMnoR ptantar Seiloo ot 
foot ai a r«u]t of forcible flexion of trunk upon thigfaa with 
knee extended 

calaum the fyniptoraa suddenly subsided ind did 
not reappear 

As a sequel to ulertne curtilage and major 
gvnecoiogical tnterveniioru tetanv develops m 
rare instances It is sometimes defimtelj 
preceded b> a tetanoid condition As a 
rule the spasms male their appcaranct im 
mediatel) or soon after the operation For 
good desenpUons of these postoperativT tet 
anies we are indebted to Kehrcr in German} 
and Stem In this countr} The gjTiecological 
intcrv’entions after tshich tetanj has been ob- 
served include curettage for utenne hicmor 
rhage and incomplete abortion \-eDtnil fm 
tion of the uterus plastic operations on the 
penneum colporrhaph) extirpation of vag 
inal C}'3ts and of ovarian tumors. A few U 
lu 5 tniti\*e cases will be summarized 

Gross describes the case of a woman jo yean of 
nge whose uterus was curetted after abortion in the 
second month ^t the beginning of the operatJon 
the patient underwent a typical attack of tetany 
About nine months later the uterus ^vos again 
curetted on account of persistent menorrhagia ■ 
similar attack of tetany followed Reference is 
made to the presence of a hard nodule the size of a 
walnut in the region of the tfaj^nd gland. 

Tj'pical tetanic spasms ^ere obscr\cd b\ Goth 
immcdiateh after the pctfonruincc of a fdastlc 
operation on the perineum in a 1 \ para 35 jcari of 
age the spasms were repeated about every three 
hours lasted from two to fi\c minutes and caused 
mthcr bcccrc pains Both hands were held in the 
accoucheur position and the feet and toes in plantar 
flexion The last attack of lctan\ occurred on the 
thirteenth dav foUovdng the operation 

In a case rcpocteil bj Kchrer a woman 41 yean of 
Qg t\-picaJ tctan\ occurred in connection with 
repositiOT of a retroflexed mjomatous uterus under 
light ether antesthesia 





Fig 7 A tjyje of coQtiacturt 0/ K-^tvI md wnst In 
tetani 

8 Teiativ tu the nevboni A relation 
between infantile tetan> and disturbed para 
thyroid function is suggested bv the con 
fonnitv of the clinical manifestations with 
those of tetania parathvrcopnvTi Typical 
tetany of the newixim manifests itself soon 
after birth m the ollspnng of tetanic or teta 
noid mothers and the chUdren nirel} survive 
longer than a few weeks or monlis The 
infants of tetanic mothers sometimes suffer 
from t>'pical tetanv but often have raercl} 
theso-called tetanoid s}mptoms cspcciallv 
a well marked Chx-ostek phenomenon The 
infant s condition 13 probablv duo to prenatal 
causes An increased tendency to tetany was 
noted expenmcntall} b> Isehn in the young 
of parathvToidectorriized animals In nil the 
cases of tetany in the newborn observed by 
Kehrcr the children were bom after an easy 
labor without instrumental assistance and 
the convulsions could not be referral to 
obstetneal traumatism Serial sections of 
the parathyroids of eight older children who 
had died from tetanv were made bv Haber 
feld in whose opimon the disturbances of 
growth and hypoplasia of the organs v\ath 
subsequent functional insufRacncy mav be 
the result of hTmoiThagc into the substance 
of the glands 

Tctari) of the ncwlxim usuoJIv attacks weakly 
and premature infants. In the ti\e cases reported 
b\ Kchrer the disease made ili appearance within 
tfie firil neck after birth Wllh one exception ihe 
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T IIF rilaiKin i (hi (h\’n hI I the kx 
orpan in thi limale I thr an 
amt jn I oil i al illu Iran n f thi 
intimliti n i ihi fumii n I plaml 
with intirrul rrii n knian t the an 
Mini in II iniliNt \tim,il manifi-^lation 
a ubjcit I th ir (lail\ pifs »[> it h.i jia m. I 
<)( wn thr uph ihi ipi-. him t wJj) m 
pill of ihi rt*i nl 1 th u-sirwl l Wrva 
II n an I tXjMrimiTit »c mu t i nfl•^ I 
a ler} mijppr w iph( mto ihi tumfjmcntal 
phj I il ►pii al pr in\nil\t 1 

hxpirinuntal ajpruih i tifli ult ITii 
fower animal (ul. ifi fni u nunifcsta 
tiun ‘Htnmni.in Tli M-anhf r hormones 
chcmiial a tnat r an I Iq fi*ss.ir i till 
in It intaniv ([ wi\ r cruni fait f im 
porlanit »ri kn ^.n an I I hall rcxiiw Minii 
of thim I n the I llowinp j‘api*« 

Of the siicnl ilili II ui-s whiTM ai 
ma) Ik toniiTnol the thiTonl ad 
renal an I >*c\ piind ipjx ir nH^*t imjK nant 
Till oilrtiul mnlulU i ini|iurtant iKKaus^ >1 
the ciTlkI I It hurm m m all \ni|ulhetir 
mni in Imp thi idanaf < »rfet Unaust 
cmhrv »1 alls 111 idcninal unth the intersli 
li-ilii-ll fthe isnrs Both the adivnjliortix 
Qml intif iitia! sell ari futractioicd hs a 
high Iipin ( ntent thi phs-siu! iplial r<»lc 0 
nhich I unknown alih uph then on mans 
fait t fn Iiiuli that ft I f preat ini|>ortana 
Djlh ti ui-s riiiprKiti In their ph> viol >ptial 
hsix^qila la and irnsi ninp fn m onolop) with 
the male thesi Iipin rii h interstitial icll jin b 
abl) pLi> on inn* rtant rAli in Ihi ilestli jimi'iit 
arul maintcTunei f the seenmian KxunI 
characten ties 

\ncisiralK the thsTi i I e\i t In the ihor 
dates m trs > firm i an ilalwralc Ncniral 
midllnc jihars-npi-aJ planduUr pnainc iht m> 
cqUciI cndostsle in all thi lower choitlaics 
— tunfcaics amphniu and nmmoctetes 
(lamil lamprc)>.) and as the familiar ductless 
thyroid fn all hlj^htr cfx niates adult lam 
prc>n, fj h amphibians rqitilcs bjrrl nnd 
mammalx, Fortunntcls the animal (lam 


I rtvl in whnh tht transiu m from endostji; 
t th\ n itl lan Iw folh isx-d nil cints. other 
wist thi extra inllnan nutamorphcKk cotUd 
n I hast Ihkti estahli bed 

Tht ths r Id then pnmariJv a phaoiipeaJ 
pland pnilwbls IistK ndateil both to dij^ 
ti n ami respiralK n an I in the thsToid of 
hiphrr animal nil it knom-n actniliex are 
till intinutuK rilatwl to mililwlNcn ^ari- 
jih n in 121 snlhin phs i lopical hmiti are 
fuiruten li f iff three of these ti~<uex. Id 
man the d IR ami the ( at It I the tbsToxl ffiudi 
b< ss thi larpis*! sanation uhncinmbbiti 
fh 0 frinaf riix and osunts show preaicr 
sarutron in ue than the Ihsmfd 
it 1 usualls talwl that the ihsTOHh m 
ax mm an larper jitr unit f bods rcifht 
than in men ITij i m peniral true » far 
a anatomiial tali tii i in po but U bas 
mi lal -omr aulht>r t Impls that the di( 
firm I I inhrrint whili in truth it U ac 
iuir I and ton lx mtireJs nnirolled 
Ml ihi In vin j»hs>h loptal aitintv of the 
ihsr I j I a MKUiti 1 with kuhne \.*od in 
ipn rame fn m tht mix^i ritm li times in the 
/ rm f [K npi ash st-u t\i-v 1 crutie Mil 
ill in thi treument i f th\r in) enlanranerit 
ftstos'wxl a an r/emenf in ihir hi the 
I r mhinan (. urlin tifst kniKintth u-ed 
in mislutne bs thi ( iTiis a ph\ Lilian Colndct 
in iS20 It rimainni I )r Baumann of Freiburg 
t di o scr it i a n( mial i n litucnt of the 
thsixml in ih<> Ijilini i u ualU pre^t 
mis in trail's in the ihsroil at birth unlerf 
thi mother ha Inxn psin k*lini Tihcn U b 
i*n irmuu H m r iseil In the n nn*l gkuid 
ih ri an tn Ic \ inalion m the iodine coo 
tint Tht asempe is about o inr cent ol 
the lined weight or fnim lo to i milhgT-im* 
in the 'fchuk gland The i lineHxmtaininp 
hi mi ne 15 Ixiuiul with the pi bulin ol the 
loll id from Tshkh Kenibilt ha axrmtlj been 
able li '<]wnitc it b% olkalitit hs Irulj"^ flod 
to ibtain ll in cT^-itallmc form It chcmieai 
nature 1 unkoomi though kirulall think, i 
i fl dl lodo Indol 
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In general the iodine of the thyroid varies 
'jnth the amount of colloid Iodine is maih 
cdly decreased in the developmental stages 
of all goiters and folloiving the admlnistra 
tion of its soluble salts it is almost instantlj 
taken up b\ the th>Toid Ph}’5iologicaU> 
this lodine-containing hormone Is the most 
powerful activTXtor of metabolism known 
This effect appears to be brought about 
through stimulation of the oxidation processes 
and if the work of Asher and Flack and of 
Cannon and his co-workers is confirmed the 
influence of epmephnn is v erj important 
in augmenUng lU action and vdcc versa the 
influence of the thyroid hormone greatlj aug 
ments the pressor activntj of epinephrin 
With our present knowledge we attempt 
to explam the instances of mcreased functional 
actlvitj of the gland on the basis of an in 
CTeased demand for th>Toid activat) or what 
amounts to the same thing on inaeased de- 
mand for the io<hne-CDntajLning hormone 
ThjToid enlargements app>ear to be com 
pensator> or work h>pertrophies and are 
readilj controlled or prevented b> the ad 
mmistration of verj minute amounts of 
iodine Removal of the th>Toid is followed 
b> similar basic symptoms m both young and 
adult ammals. They all depend upon de- 
pression of the vanoua activities of tissues 
and a decrease m total metabolism In the 
young this change manifests itself m arrested 
growth and development sexual, somatic 
and mental — the so-called cretin In the 
adult, loss of sexual functions increased 
fatty deposits mental detenoration onaania 
and malnutntion of all the tissues ore the 
most prominent manifestations There is 
no evndencc of selecUvT acrion or that certain 
organs or groups of organs are more aflected 
than others. Superficially this might seem 
to be the case because certain symptoms, like 
those of the nervous system or gemtal svs- 
tem ore more obvnous and earlier recognized 
Removal of the thyroid like removal of 
the ovanes or adrenals is usually accompanied 
by persistence of the thymus spleen enlarge 
ment enlargement of the lymph glands and 
a K’raphocy'tosis Nothing is known as to 
the cause of these changes. Removal of a 
large portion of the adrenals m rabbits causes 


shght, though definite hvpertrophv of the 
thvToid and lymphoid hyperplasia This is 
also seen in Yddison 3 disease in man and 
might be ciplamcd as part of the adrenal 
thvroid mterrclation 

Rcmov'al of the adrenals also causes hy 
pertrophy of the interstitial tissue of the 
ovTincs m rabbits and rcmov’al of the ovTines 
causes hypertrophy of the adrenal cortex or 
even of subcutaneous transphnts of adrenal 
cortex 

Removal of the ovanes m animals probably 
tends lo dffi'i taisc-the activltyTif the diyioid — 
There is no cvndence that this is a direct 
effect. The vanous attempts to establish 
a direct relationship bet^seen the thyroid and 
ovTincs by a comparison of the influence of 
extracts on metabolism have given negative 
or doubtful results Through the study 
of crvptorchids and cxpenxnents of ligating 
the vTis deferens it has been definitely estab- 
lished that the interstitial hpm nch cells of 
the testes largely determine the male second 
ary sexual (iaracters In the case of the 
ovary it is not possible to separate the cwgemc 
cells from the mterstiUaJ cells but the at 
tempts thus far made suggest that these 
cells play a very important and similar rfile 
in the secondary sex characters of the female 

Nevertheless it is an outstanding fact 
that In man thyroid hy^ierplasia is many 
times (6 to 8) more common m the female 
durmg and after adolescence than m the 
male during and after adolescence Up to 
this period sex makes no difference m the 
inadcnce Congemtal goiter is not influenced 
by sex and m all the lovicr animals sex like- 
wise has DO mfluence the Inadence remainmg 
the same at all periods of life 

In the human subject, the penods when 
thyTOid_Ml^gemmts most frequently occur 
o?^ at puberty during menstruation and 
durin g pre^ang During each ’of'~th'Sc 
I ^riods the body mctabolismlsTncreas^ and 
os it Is a major tunction of the thyToid to 
stimuia tc o^dation processes m the body, lE 
is prob able that^hc heightened metabolic 
IS of th yroid ongm and "th^pnlargrmrni "nf 
t he thyr^d at ih«c times 13 a true w ortThy 
pa tro phy THIs vnew is supportcd~by the 
facts that supplying the lodme-contalning 
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bormonc nrulaulh or even iodine from 
which the Rlaod con elaborate its ovm hor 
mone m increased imounti prc^'entB the 
h^'pcrtrpohv and in anj developing h>'pcr 
troph> of the gland ihc iodine la dccrciiacd 
In rut ond pregnanc\ of the lower nolmals 
these changes arc ttx slight for certain dt 
tection though man\ authon ha\c reported 
mdd degrees of thjToid h)pertrophj In both 
rut and pregnancy I ha\c gi\'cn consider 
able attention t) the studv of this feature 
and ba\T ncMr been able to detect jm\ 
change m sin histological oppcaroDce or 
iodine content greater th.in the range of 
changes found norTnaJ)} in either *ei uo 
associated with sexual aitKitj An In 
crease m metaboUsm occurs in animals also 
during rut and pregnane) and therefore some 
increase In th)!- ild actiWty is probable but 
it b too slight to be recognUed b> mor 
photogicnl or chemical chonges fn the tbjroid 
as can often be done In man 

The degree of change m the th)roid during 
pubert) menstruation and pregnaoci is 
normalU slight amounting to no more than 
the enlargement Inadcnt to the increased 
blood suppi) Occaskmall) hipertroph) of 
the epithelium ocenrs and alwaj-s there o 
some decrease in the lodmc content Cellular 
hypertrophy is not possible until a great 
drop in the Iodine has taLen place In the 
dog ox sheep pig and man it has to fall to 
less than o i per cent os companng with a 
normal of o% er o a per cent of the dried wdgbL 
These tinatoraical changes ore identical with 
those which occur In dc\Tloplng goiters, ond 
in goiter dtstricts it is at these penods that 
simple goiter most frequently de\cIo7» The 
de^'^opment of great enlargements of the 
thjTOid at these periods racreh means the 
coinadence of the eyebe sexual factor with 
the continuously operating causal agent of 
simple goiter and must not be confused with 
the slight increase in activity or better the 
slight temporary insufEacncy of the thjToid 
of sexual ongin 

It U pKttSible that the same chemical dis- 
turbance initiates the thjTond chanM both 
in sexual activitj and in simple goiter the 
difference being one of degree This Is purely 
a speculation, for eipenmental worl. so far 


has furnished no suggestiN’e lead u to ti^ 
exatmg cause of dther Nor has the itudy 
of menstrual disturbances of thcpatbologKiJ 
phi-siolog) of pregnancy or of di-eases oi 
the genitaJ tract thrown an) light on the 
nature of the thjToid reaction assisted with 
sexual octl^^t> 

TTic extcnsiVT study of the relation of the 
sex ginnds to Basedow s disease likewise has 
gucn no clue to the nature of the thyroid sa 
gland interrelatjon though the incideewe u 
regards sex is airalUr to that of simple goiter 

T0 svptman^ It ma> be stated that there 
is endence m man of a th>Toid sex giand in- 
ferrelation rccognuablc in the femtJe in 
os-MKiatJon with the deiTlopmcnt of second- 
ar) sexual characters with menstruation and 
With pregnane) and also In the at 
pubertN but to a \er) alight degree. The 
meager eiddencc oi-ailable would tend to in- 
dicate that the interstitial cells of the ovary 
and perhaps also the adrenal cortex play t 
major r^Ic in this relation in the female M 
certainly the cells of I^)‘djg do in the male 

The tii>TOHi enlargement is of the nature oi 
a work b>pertropb) to stimulate metabolisa 
IdeoUciii in appearance and so far as we know 
different onlj in degree from that seen in 
simple goner Both of these reactions can 
be controlled and prervented either IndirectlT 
bv p^ing iodine or directl) by giving the 
i<>di0e-<DnUming hormone in pfajawl^cal 
doses 
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pared b> immuniiing a rabbit with thjTnus 
Imphocj’tes both agglutinates and cytoUzes 
suspensions of IjTnphocj'tes On the whole, 
therefore we raa> regard it os assured that 
the thjnnus is a Umpho-epithelial organ in 
which the two tj’pes of structures coexist m 
the most mtimate relation. Indeed one 
cannot doubt that there must be some pur 
pose m this sjTnbiotic relation E\"cn m the 
normal gland the fragile Ijmphocj'tes are 
constantly destrojTd and replaced and the 
whole cells or fragments of their nude! taken 
up and digested by the epithelial cells and 
thi^ process goes on apace under a \’anet> of 
pathological conditions. 

II THE THYVUS AS A SECRETORY GLAND 
What histological evidence have we that 
the thjmus Is a secretory gland m the ordJ 
narj sensed Mitochondrial granules and 
filaments can be demonstrated m the 1>to 
phoid cells and occasionally larger droplets 
some of them lipoid In nature are found in 
the epithelial cells and larger cell complexes 
which enter mto the formation of the Hassal 
bodies. There is no evTdence that these ore 
secretory products The histological struc 
lure however docs not m the least suggest a 
typical glandular arrangement, as exemplified 
in the thjTold parath^id the anterior 
hypoph>'seal lobe the atlrenal cortex or the 
islands of Langerhans The vascular suppl> 
IS less obundant than m these tissues, and the 
caplUanes do not enter mto intimate relation 
with the mdividual cells. 

All this speaks against the idea that the 
th>mu3 elements discharge preformed sccre 
tion products directl} mto the blood stream 

m DISINTEGRATION OF NUCLEAR 
HATE RIAL 

The more one studies the th>mus the more 
certom becomes the convnetion that the con 
slant, and under some conditions, excessive 
disintegration of nuclear material Is the most 
obvnous form of activitj which takes place m 
this organ It would serve no purpose at the 
present tune to speculate further on the mean 
mg of this process but here I think we shall 
in time find a due to the chemical function of 
the gland 


IV NORilAL DEVTLOPltENT AND 
INVOLUTION 

There is one other anatomical feature of 
the thjinus which deserv'es emphasis This 
is Its progressive growth up to the onset of 
sexual matunt> followed by its subsequent 
mvolution. The recognition of this fact wc 
owe to the painstakmg studies of Hnmmar 
(i and 9) and his pupils It holds true not 
only for the human thymus but for all dasses 
of vertebrates even the cartilagmous fishes 
This well established but by no means gener 
ally acknowledged fact disposes at once of an 
enormous casuistic literature, m which the 
presence of healthy gland tissue m normal 
amount is mterpreted as abnormal persistence 
or hyperplasia 

V EXTIRPATION EXPERIHENTS 

Probably the most mteresting part of the 
voluminous thyTOUS bterature is that which 
deals with the eiTect of experimental extirpa 
tion According as one accepts the results 
of one or other group of investigators the 
thymus is revealed os on organ indispensable 
to orderly growth to the proper ossification 
of the skeletal system to normal intellectual 
function mdeed to continued life itself or 
on the other hand if one remains unconvinced 
the thymus fails in dignity to an organ the 
loss of which 13 readily compensated for an 
organ which has no specific relation to bone 
formation or to caldum metabolism in gen 
era] m short, the status of the thvmus as a 
specialized gland of mtemal secretion be 
comes a matter of grave doubt 

I cannot review in detail the numerous 
expenments of this class which began with 
ResteUi (10) m 1B45 and have bc^ prose 
cuted up to the present day All the com 
mon domestic and laboratory nmmnls have 
at one time or another been used as opcrativ'e 
material and with the most discordant re- 
sults The older work in which asepsis was 
disregarded, the completeness of the operation 
often uncontrolled and the possible existence 
of accessory thymic tissue ignored is chiefly 
of historical mtercst. 

Of those workers who hav e obtained defimte 
effects from thymectomy within recent years 
wc need mention onlv Bosch Klose and 



^ 7 S SURGERY CWECOLOG\ AKD OBSTETRICS 


^latli all of whom ha\c uaed tlogs aa thwr 
pnncipal opcrathT animal 

Baach (ii and 13) f urxl in hli thjtncctomlxcd 
puppici alter a latent period of two to three week*, 
an Increase In softncii of the bone accompojdnl bj 
irrcat in fruwtb and apparent defect m ntcftiacDCc. 
Later (ij; he report^ the oecumnee of galvanic 
h>‘pnmdtabiJitj in hU ihTOeciombed dog* less 
intense hemever than in experimental furaihyroid 
tetany 

The atudie* of Kloae and \ o(p (14 15 16 and 17) 
haie attracted much ott ntloo, and seemed for a 
time to ha c put the entire thvmui micvnon upon a 
firm etperimentai basa. With ut to gintodeuUs. 
Kloac a wo k miv be lummarUcd brl lU u fuUowa 
Th)mectomyindojtiperi rmed before the twentieth 
day u followed bi a Ut nt penod of two to four 
weeks during ahKh the papp ea show normal 
ffrerwth and behtii or Tha b t Llowed by a state 
of odlpoyilv la^ ng two to three moniha during 
which tinu. the wright cur%T rum parallel to the 
control but the {teneral habitus and ^havior dUBera 
from those of healthy animals The poppies tfttlfye 
eosib the ga t is wkwsrd and waddliog the boM 
feel softer and m re eUstic The lnte(b|eiico b 
Impaired nd the behaiio pathetic 

Aft r three to four months there n saW to eniue 
a tenninai cacbeciie tui?e ending la death after 
penod varjdog from thm to f unees mooths lo 
addition to the cachexia Klose obaerved ourted 
maniatfon of ^wih greui reuacaUr weakness arid 
in the teftniTial stage apathy deepenlnf Into toma. 
A teodeocj to iaiercuirent nfeetloos, espedaOv 
cocneal ukerat om was scnki g 

As regards the specific cbsnges ia the bones which 
KJ^ and \ogt often allude t t rachitic acnilcal 
^41)113 leai'es one in doubt Th re are many dis- 
crepandcs in thdr descnptiooi which makes the 
anskiff to true rachit c lesions doublfoL MotiJ 
(18) however who In gu repeated Mose and 
\ogts c tirpatj cipcnraenls on dogs described 
and ;dctur^ in hb animals leswns which are Un 
qncstlociably rachitic \\Tiethef these bone changes 
are to be rejjsrdcd as due to lack of thymus secre 
tioQ, as MattJ holds b another question. 

regards the effect of thymeclomy in animals 
other tbsn do^ the results as has been stated have 
been contraolctoiy In white rat Klose ( 9) 
JIamltii(»o) and Reach ( i) have obuined positive 
n^U comparable with tboie f Kioto in dogs. 

There is then a mnssiv'c array of eipcn 
mental work in fa\x»r of the view that the 
thjiniw ia an essential organ, exerting a con 
trolling influence upon grorvth and booe 
formadon In spite of conflicting detnib 
the importance of the thymus appeared to 
r«t on a firm basis- Ai Lampe (xa) ha* 
said la honor seemed to have been re 
t^c^Td UnfortunateU a number 01 


workers have quite faded to KibsUntlatc 
these positlt e finding 
Thai Nortlman (13) operating on dogi bet»m 

the tenth and fourteenth days D|ing strict tsenih, 
trachenj InsuflbUon wide exposure of the moE 
llotun and stnet hbtologfcal control u to the 
coomlctcoesi of the operation, produced nether 
nutritional or skeletal changes, ^ere wis no In- 
CTTSSed snscrptibllitv to Infection, no correlaied 
effects upon seiusJ glands or sofeen and, contrary 
to the statements of Klose and others, rahscijaeni 
splenectomy In these niratls was well borae, 

Howland McClure and Park at Johns Hopkita 
Bnivenjty hare for several years b^ workiat oa 
thb problem. Their 'omplete malts havs not 
>Tt been published but preliminary report In 
tg 4 ( 4) s d recent personal commamcatlocs 
asau c me that they ilso have obtained nex»iire 
reyults. They as well os NorUmnn. hare be« slive 
to the impontj>ce of keeping their aaimsis nmkr 
hvgienl cooditlons 

Th latest pobbest on on the subject a that of 
Park (5) Q gul ea pigs Ha results In these 
anlmab were wholly ne^dve but be shows that the 
almost onstsni pmen e f the accessory thyores 
tissue In the guines pg cnakn thb animal uosfflUUe 
fra deiemJnatio of the question as to whether 
the pmeoce of ibvmic tissue b esaentisl to Ufa 


My own w'oTk on rata (26 and 27) tawUch 
the th>-mcttom> tm perfonixd on iTsy 
voung anlnuls and the completciias of Ihe 
exHrpation as well os the abswee of accessory 
th>TnJc tissue controlled b> lerial Kctloo* 
ha* convinced me that fJ^ and hfa sue 
cessors arc In error so far a* the effect* of 
thyincctomv in this animaJ arc concewd. 
Jo a faiil} large senes ia which the extirpatloo 
wa* complete and In which no acces*oo 
thymic tissue cotiJd be demonstrated do 
difference in growth or in bone devclo^ent 
from control anmials of same Utter were found- 
Furthermore I had the opportunity of 
studying rachitic lesions of great severit) in 
rats faSi but these occurred not oni^ m 
complete!} thyraectomixed animals, bat ^ 
those with partial eitlrpatwns in unoperated 
controls of the same litter and In unrelated 
atumals from the atock cages. This dtseaac 


ng ago accurately described by Morpergo 
19) Is a spontoncou* one altogether tin^ 
ted to the rmovnJ of the th}'inlc tisnie- 
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M} personal conviction therefore, is that 
the loss of the thjTnus m young animals is not 
of pnrae importance and is readilj compicn 
sated for m waj’s that arc not >*et understood 
I beheve further that the disturbances in 
osteogenesis so frequently emphasised in the 
ciponraental hterature are best explained 
b> the fact that joung anim als kept under 
labomtorj conditions are notonousl} sus 
ceptible to rachitis as well os to intercurrent 
infections and nutntional disturbances of 
all sorts Confirmatory evidence that the 
thymus is not concerned m the production 
of rachitic lesions is found on the autopsj 
table Klose and others are very N'ehement 
in attributing the negative results of other 
workers to mcomplete extirpations or to the 
presence of unrecognized accessorj thymic 
tissue But in human rickets thymic tissue 
IS alwaj’s present in abundance the amount 
of course varying with the general state of 
nutntiom Indeed there are no pvathological 
states known in mnn m which one finds a 
complete absence or destruction of the thymic 
tissue 80 that, even if one accepts m their 
entirety the claims of certain experimental 
workers their results seem to have little 
bearing on human piathology 

HYP LkmVi llXATIOK 

The attempts at exp>erimental hyp)er 
thymization up to the present, have added 
little of fundamental ^pwrtance It has 
not been jxjssible to isolate from the gland 
by chemical means substances ha\nng a 
defimte phj’siological action The depressor 
effect which follows mtraiTnous mjecUon of 
thymic extracts has been \Tinoualj inter 
preted It is probably not spiecific, and at anj 
rate there is not the slightest evidence that 
the thjmus in riro furnishes \Tiso-dcpres 5 i\e 
substances to the arculation Inde^ it is 
hardlj to be expected that injection of 
vanousl} prepared extracts of such a complex 
tissue as the thjmus can yield information 
of great \'alue. 

The feedmg cip>enmcnts of Gudematsch 
(30 31 and 33) which have rccaved con 
firraation from the work of Romeis (33) 
Kahn (34) Stettner (35) and others seem to 
indicate a stimulating influence ujxm the 


growth of frog lame, accomjianied by an 
arrested differentiation I was able to ob- 
serve a somewhat similar effect upwn the 
regeneration of the tail segments m lum 
bnculus These effects, howev'cr seem to be 
less dear cut than in the case of thyroid 
extract which accelerates mvolution of the 
tadpole tail and is at the same tunc toxic 
At best such highl> ortifidal and complex 
expenments throw little light on the normal 
function of the gland 

Vn PAtnOLOGICAL dUNOES 

The pathological changes which take place 
in the thjTnus are with the exception of the 
tumors veiy simple and maj be summed up 
03 atrophy and hyperplasia Aside from 
the atroph> or mvTilution which follows nor 
mally upon the attainment of sexual matur 
it> there occurs in the gland an acadental 
involution, to use Hamraar s term under 
the influence of the most diverse conditions 
acute and chronic monition, infection 0! all 
sorts and such 5 j>eQal forms of injury os the 
\ ray All these factors bnng about, m 
ways that are still obscure a massive dcatnic 
tion of the thymus Ivmphocytes with 
secondary reaction on the part of the epithelial 
components and connective tissue 

e havT betn d'oring the pMl vrinlcr m 

•tudying the reactJoiii of the thymm lymphocyte* tn 
vitro (j6) to a variety of Injnrioua ageoidei In the 
hope of hading lome due to the meaning of this 
eitroordinary fragility and the predie factors which 
bring it abouL &Ianv types of inloxy such as 
change* in H Ion concentration, asphyxia 8Urva 
tloD old age, spedfic immune sera \'arfcwis chemical 
■gendei could be shown to act harmfully upon the 
cells outside the body but no hint was ^t^ed as 
to the ugnificonce in the organism of thi* dissolution 
of nudear material cn masse. Here however let 
roe repeat again, seem* to be the most promising 
lead to an understanding of the chemical function 
of the organ 

Vm ITYPERPLASIA 

The Bignificance of thymic hyperplasia is as 
obscure as its atrophj One should dis- 
tinguish in prmdplc at least between the 
mere persistence of the gland or better its 
retarded mvolution and a true hyperplasia 
or increase in the number of its elements 
bevond the limit normal for the correspond 
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lag naraber for fta ngc. Both condilioiis 
unquestfonabl} o<xur Retarded {Q\-oluUon 
foUoTTi eitirpaUon in cari> ll/e, and is 
associated \nth the retention of other juvenile 
characteristics It is one feature of that 
peculiar anatomical conformation in adults 
which we designate rather \'agucl) status 
Ijinphaticus I do not thinL it is the car 
dJnaJ feature nor that the thymm is in 
any way concerned except In so far as its 
pcnistencc into the third or fourth decade 
mn> be taL.cn as on Index of the persistence 
of the JuNxnfle habitus in this type of In 
divddoal Certainly no proof has >’ct been 
offered that the gland is in an\ was concerned 
In the miltenous sudden death which raa} 
o\*crtakc these peculiarlj constituted persons. 

•V true hjperplasia in which the weight and 
the amount of the parcnchjnna exceeds the 
wide normal limits of \’anation for the par 
ticular age undoubtedlj occurs also In the 
newborn and In older children one occasional!) 
meets with th)^! of unusual use I ha\T 
for example seen a gland of 6o gmms in a 
newborn the a\enige weight In full term 
bcajth) infants being from lo to ij grams 
That such abnormall\ large gUinds ma> 
occasbnalh gi\*e rise to pressure phenomena 
seems probable and yet the actual proof Is 
difficult to bring and a critical study of the 
casuistic literature upon thj-mns asthma and 
th)Tnus deaths m )*oung infants makes it 
dear that manj of these cases are open to 
other Interpretations Von Suly (37) de 
seizes the credit of pointing out that many of 
the cases of sudden death m )’OUDg infants 
associated with suffocative attacks ond dim 
cal signs of asphyxia ore due in rcailty to a 
capillary bronchitis 

5Ijr own tutowy aperien c it the hfojiery «j»d 
Childs riospiuJ fuUy confirms thrt point. In 
oJder chfldren when the weixhts of the fdsnds sre 
compared with those of b^tbv children dyfog 
fuda^y from sccfdentsl catiscs, wWch stone shotUd 
be taieo ss s noimsl tsndsrti. it will be found that 
gUnds of eicmlve weight are not very frequently 
report ed- 

Dt. IMTUtRITLATlON tVTTn THYROID 

The occurrence of a true hyperplasia of the 
th)’mui In the great proportion of cases of 
exophthalmic gofter has come to be recog 


aued as a distinctive fcatnre of the 
and the rreent tendeocyhas been tomietbs 
organ share In the producticra of the lymp- 
toms. Among others Garri (5S) \-Dn Hi 
berer (39) and In this countrj Halstead (40) 
have performed partial extirpations of the 
th>Tnns and report favorable and In locne 
Instances remarkable curative rcsolts. hever 
thelcss the experimental gTODnd inxt a 
lacking and the relatkms of the thymia ind 
th)Told in this disease and m the hciJthy 
economy also are obscure It would seem 
that the thymus o\'ergTowth is but one fetture 
of the general lymphoid hvperpUsia, whkh 
probably represents a renctlon to the dis- 
turbed metabolism m this dfscose A sohr 
tlon of the problem however must await 
a more precise knowledre of the chemkil 
functions of the lymphoid cells 

Equally unclear is the significance of the 
thymic hyperplasia frequently observed ia 
acTomegnlv and lo Addison s disease. £z 
perimentai e/Torts to show a eJmn cut reifltiao 
between thvmus and adrenals hi\e lead to 

nothing definite In a large series of th)^!^ 
tomlxed rau both cromaffin tissue and cortex 
were found to be present in normal amount 

X RTLAnoN or THE nnvus to oosads 

I ha\’e left to the last the proper subject of 
my rcMcw the relation of t^ raymos to the 
sexual organs Phe facts may be irry briefly 
gismi Alost of the experimental observi 
tJons for obiToua reasons have been based 
upon study of the male gonads In which the 
presence of spermatogenesis gi\*es a ahoipiy 
defined entenon of matunty 

First, as to the Influence of thymectomy 
upon the dei'clopment of the sexual ofgaos. 
The literature on this as on most other phases 

of thymus phy’siology Is contradictor) 
Paton (41I In guinea pigs found that re 
mom! of the th\mas was followed by Increase 
fn the QiTTOge weight of the testis amountog 
in one series, to 46 per cent Vule (4^ 
however later anaJyxed these figures by 
statistical methods, and gbowed that Pttm s 
results might be due to chance varal^ 
Furthermore, Hainan and ilsrshall (43) 
large series obtained no such effect, and w 
(43J m eWekens, rabbits find guinea pffi*’ 
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found the testicles in the thymectomizcd 
nniTTinU amallcT than m the controls and 
spermatogenesis retarded or absenL Luaen 
and Pansot (44) also found a transient delay 
m the dev'elopmcnt of the testes Klose and 
Vogt, in their dogs observed a transient 
hyperplasia of the testicles followed by 
atrophy in the cachetic stage, Matti was 
unable to detenrune any relation between 
thyonectomy and the onset of ^rmatogenesia 
The following table which is based on a 
study of a small number of thyTuectomized 
and control rats mdicates no decisive in 
fluence of thymectomy upon spermatogenesis 
or total weight of the testicles 


Rit 

A** 

OpantVn 

WL 0 / 
Testi 

dm 

SlJt 

Tdb- 

dm 

8penB±Ufr«ah 

Ki 

4S 

Tbrntctanr 


4 5 

Ko ipenatofTDoh 

A4 

4S 

TkjTMttociy4 



H tfitnaiXat^omk 

M 

45 

Cecdiot 


4 5 

K 4>mut<icne>h 






klon Bkade Aguici ih«ji 
Aj ud A4 

B 

S* 


S 


SpenpumitA 

Si 

i 

rarMctaoT* 

Ceilrol 

45 

fo 


Spemt'JiuKklt 

Sper&4t4iv^aM4a 

Zj 

6S 



6 

AcOTB 

Ej 

«4 

TkrMCtaari 



N 

Ch 

40 


*S6 


rtrtlnyintrmBMli 

Oi 

no 


445 


Actirt ipamilac<M(ii 

Os 

to 

Cosiral 



Acthi^ 

S 4 

rcu 

TVjiMtndiji 

>0 


Ftldr kctlTB ipcBBlacco- 

sa 


CgatT«l 



FiV^ adlr* 

i 

7* 


•0 


N tfitrmtt’jfcatfm 

II 

-Q. 

1 CoBtro) 1 mA 


N <n«rm iMtx 


laoiaplct oUrpklkpb t^tkpstkn. 


I have found but one reference to the con 
dlUon of the ovanes after thymectomy 
Valtorti (45) 1909 states that removTil of the 
thymus m rabbits is followed by degenerative 
changes m the ovary nam ely a scarcity of 
pnmitive follicles in the outer zone ana re 
grcssi\’e changes in the follicles m the inner 
zone These alterations which made the 
ovanes functionally insuffiaent were regarded 
as merely accompanymg the general malnn 
trition of hU animals 

Hewer (46) has recently attempted to 


demonstrate a rcaprocal relationship be- 
tween thymus and gonads by the use of the 
X ray's. She found that irradiation of the 
thymus region alone was followed by dc 
generative changes m the testes with delay 
in the time when copulation was begun 
The ovanes were not structurally affected 
On the other hand irradiation of the gonads 
was followed by alterations m the structure of 
the thymus namely the appearance of Hassal 
bodies which according to her are not nor 
molly found m the rat thymus 

Without attemptmg here a detailed analy’sls 
of this work one may bring forward certain 
obvaous cntiasms Only small senes of 
animals were studied and the controls were 
conspicuously few The appearance of Has- 
sal bixlies after irradiation of the testes upwn 
which much emphasis is laid is of doubtful 
signihcancc Hypertrophic cell complexes 
and occoaional fully conccntncally structured 
Hassal bodies occur though sparingly m the 
normal rat thvmus. Furthermore glands 
arc described as hypertrophic, atrophic, and 
normal without giving weights or compari 
sons with controls It does not appear to the 
writer that conclusions can be drawn from 
the data presented in view of the normal wide 
variations 

Much greater certamty exists as regards the 
effect of early castration upon the thymus 
and the numerous experiments of Henderson 
(47) Goodall and Paton (48) Calzolan f4g) 
Ronzi and Tandler (50) Gelhn (51) Hainan 
and Marshall (42) ore in substantial accord 
There occurs regularly foUowmg removal of 
the gonads before sexual matimty a much 
delayed involution of the thymus so that the 
glands ore enlarged in comparison with non 
castrated controls of the same age Valtorti 
found the same thing to occur after remov’al 
of the ovaries in young rabbits His expen 
ments however were not adequately con 
trolled 

Nothmg defimte is known as to the possible 
mechanism which controls this relationship 
It may be said however that in general the 
development of the thymus and the lymphatic 
tissue runs parallel to the general nutntion 
Healthy well fed animals have large glands 
diseased ill nourished ones have atrophic 
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thjTTii It may well be that the large size of 
the gland m castrated animals is rebted to the 
tendenev of these animals toward obcrilj or 
O'er nutrition and is not to be taken in the 
sense of specific correbtlon of function 
L\'cntualJ\ c\en in the castrated animal the 
gbnd undergoes its normal ins'olubonal 
changes 

One 15 so accustomed to regard the th^Tnus 
os on organ the importance of which isbrgclj 
restricted to the growth penod that the re 
cent publications of I ula ( 5^) c\oLe consider 
able surprise Fuld reports that pregnanes 
in rabbits accelerates the regression of the 
th\'mU 3 but that after the birth of the j’oung 
there takes pbcc a distinct renewal q{ 
growth Ilompiani Ijj) further cbims that 
lactation inhibits this regeneration Obsenn 
tions of human cases are lacking and I fcjr 
that it mil proit ditTicult, for \ari0u3 reasons, 
to bnng such conhrmation 

There arc monj points of interest m con 
oectwn with the th>-mus which I have not 
attempted to discuss above but it is doubtful 
whether even the most detailed scrutui) of 
the enormous literature would lead us to more 
satisfactor} conclusion The fundamental 
problems of thi-mus ph\-MoIogj remain un 
soh-ed and the established facts, which 
concern chief]) the normaJ and nbnormol 
jlruciHre of the gland are not such os lend 
themsclvTS to clinical application 
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THE ENDOCRINE FUNCmON OF THE PANCREAS AND ITS RELATION TO 
THE SEX LIFE OF WOMEN 

Bv A. J CARLSON Ph-D., Odcaco 


I N 18S9 3*on Menng and Mlnkotvski dis- 
covered that complete extirpation of the 
pancreas m the dog produces fatal dia 
betes This has been abimdantl^ con 
firmed on all speaes of vertebrates so far 
in\estigatcd TTic attempts of Pflueger and 
others to show that the diabetes following 
removal of the pancreas is due not to the 
absence of the pancreas, but to mjurj to the 
duodenum and nerves connecting the pan 
(Teas with the rest of the \iscera must be 
considered a failure The original cx>nclu 
slon of At)n Meiing and Minkow^ is de6mte- 
1> established the complete or niairly com 
plete loss of the pancreas results m fatal 
diabetes The more recent m\-c3tigations 


of the condition of the pancreas m clinical 
diabetes (Ssobolew Opie Visentmi and 
others) ha\’e aho^Ti that m sev’ere diabetes 
or In deaths m diabetes there is usually more 
or less degeneration of the pancreas es- 
pcaall} in the island tissue. The conclu 
Sion that the pancreas is absolutclj essential 
to life and to airbohj*drate metabolism is 
thus based both on eipicnmental and dinicnl 
data This conclusion is established bejond 
a doubt. 

I TnZ ISLANDS OF LAKCERHANS 
The part of the pancreas concerned In 
this function appears to be essentially the 
islands of Langerhans This seems to be 
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dcmonitrated b> the following fact* (i) Ixw 
of the external pancreatic aeaction (b\ pef 
mancnt fistula of the panaeatic ducts) doe* 
not indace dlabcto fa) Ligation of all the 
pancreatic ducts lead* ultmiatcl\ to com 
plcte degeneration of all the pancreas tissue 
except the islands f Lnngerfwns at least m 
animals like the rabbit and guinea pig Such 
animals with onJ> islets do not dewhp dia 
bctc* unlcs* the»c remoanu of the pancreas 
are extirpateri (3) In cbnical diabetes the 
panerta lesi ms usuall) ms'oKc the falcts 
Despite these /acts the that the entire 
pancreas tissue is lonccrned in the mainte 
nance of the upadts of the tissues to ondiie 
the carbohj*drate3 is still maintained bj some 
cliaioans and biologists (d Lombroso) This 
\aew iinds its strongest sujiport In the fact 
that human dmbetes maj reach a faioJ issue 
vshde there still rcraama on abundance of ap- 
parentlj normal island tissue in tht pancreas 
as dctcnnined hiitoIopcQll> It U possible 
however that normal function fa reduced or 
lost before anatomical or chemical degenem 
tion of the edfa reach such magnitude that 
thej can bo detected b> the raicruscope 
This iherr> of identitv if the functioD of the 
entire iMQcrvsu> was also supported b> the 
work of Dale \mccnt and Thomson and 
others which appeared to show that the islets 
represented onlj stages of fatigue or rest 
of the ordmar) panacas tissue Lagucsse 
Bensle) and others have shown that this fa 
untenable \Vhfle the islets and aani de 
velop from the same erabrs-ologlcal anUgc 
(the cells of the ducts) when finaJIj difleren 
tiated the> show constant and spedhe 
stnicturnJ and chemical charactcnstlca. evi 
dently indicating spedtidty of function 
And there is no foundation for the view that 
the one tissue fa or can be trans/onned into 
the other 

The number tad lire of the fafeii wy pratly In 
differat ipede*, « vrdJ ai in indivfdiufa of ibe 
tame iped» In tome fi*ha they are macrotcopl 
(5x14 mm) In man the iaJrtJ have been ettJmJUed 
to make up one twenty fifth to i one hundredth 
part of the entire pancreas tiaane r a total of a of j 
gnm*. In ncrmal inlm.ilt (do*) five tilth* of the 
total panCTeaa can be removed wilbont Indntinj 
diabete*. to that the factor of tafety it v'erv great 
The total number of bland* m maimnab appear* 


to bo fixed at or rather before bJrti (Betder) 
The bland tbsuo b made np of two 
type* of cell*, ihowing ipedfic itaWng nactim, 1 
le*t abon lant alpha type, and a more munflcm* belt 
type (Lane and BcfuJcy) According to Hcanua it 
ft the beta ceil* that ahow dcgcoenlive cianraf* 
diabete* 

The blfii derdop from the undlflerentlated duct 
ceU* and may or may not retain tha ongmil cco- 
neciion «l(h the duct*, but fn cithei 1**^ ite 
•apply of the uleti it fjetia than to the re« of tia 
panoTOj liitne In iMi retpect the falrt* retembe 
the adrenaU and the thyroloa. In fact hjoed ib- 
UK* tlmllar lo those of the adrenab hare beta de- 
•cribed m the fjJet* f^U itt) 

The blela arc obo abundantly mppDcd *lLi 
ner\-e fiber*. Group* of fangfioB celb are al» cE*- 
tnbqied In the body of ibc poncrea* The ftujctlce 
I ih nerve* dittncniifd to the bJcii are rnkpoia. 
Some of ihero are uodoubtedly vaaotaotoc rLerrei, 
but other* form a nctaork between or tmand lie 
lijet Til* hich appear* to indicate a Kcrrtory cc 
d V funciioD 


II E\J»iyiaiENT4t FAyatZATJC DUlCTn 
Extirpatioo of the whole or more thin ih 
seventh! of the panaeas leads lo fetal dia* 
bete^ m all ammafa lo birds pencreatK 
toroy leads to hvperglyxsiak ead death, 
but there is said to be little or do gjjtttforia, 
liccause 0/ the relative impenneebDit) d the 
rerioi epltbehum of birds to sugar FoUowun; 
the /uDdamtnta) dcscowry of pancmtlc 
diabetes by von Mcring and Minxcnntl m 
i88^> a tremendous amount of work has been 
done to elucidate the nature 01 medunisa 
of this diabetes (cf Alien 1014) The foJ- 
lowing facts arc established 


I HypergiyermJa and *fjToauri* 
a few hour* after pancrealeaomy and, tofrthtf 
pofytuia and polyrffpaft, peraltt tin ihortly befee* 
death eren when no food is given. If the hyper 
glycwnla of dlnicaJ or orp&in>«tiJ dfabc a a 
lUflitjenUy maiLcd the sugar app™-™ hi the »*hr*, 
gastric and pancreatic Juice and In the bOe- _ 

3 The liver md the muscle* becom pradfeaUy 
free from giycogen. but the essential fadof spT**^ 
mt t be t inability to store giytogen (liiiDeBUty 
glvcQsuna) but a greatfy c«po£if y '■// ** 

iwWft* it bii It If ndii# l*s tutor The re*^ 
t ry quotient is thmfo« low Mshf itatc* 
pwfuilon of the liver of pancreatectoBilKd cnrtw 
with RingeT+gincoM aolutioo leads to some itortge 

gfVTogen in th Uver cella 

5 There U marked pciyphagis 
atifldn* InaeaK (15 to ro per cent) toJU 

metabolism p« unit of body weight. Tbavb 
fHeiBtherespfrat ryqootfent after giving 
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fructose The Increased cicrction of the occlone 
bodies parallels the Increase in the D (dextrose 
nitrogen) ratio 

4 There 11 a tendency to uncmia and usually 
some acidosis and ketonuria, but these symptoms of 
diabetes arc, at least In the dog not os marked as in 
clinical diabetes, and the completely pancrcatcc 
tomlxed animals die apparently from extreme inan 
itlon or from Intcreurrcnt infections rather than in 
diabetic coma duo to acidosis 

5 When the pancreas remnant li too small to 
main tain normal sugar tolerance and metabolism, 
the pancreas rest is more likely to undergo gradual 
atrophy than to show hypertrophy with the end 
result of absolute and fatal diaoetei (SojKimeyer) 
The Incomplete diabetes in animals Allowing ex 
tirpatkin of more than 85 per cent of the pancreas 
can apparently be Intensified and the appearance 
of compete diabetes and death hastened by a liberal 
carbo^drate diet (Thlroloii, AUcn) 

6 Complete pancreatectomy leads to death In 
3 to 6 weeks in the case of dogs irrespective of the 
age of the ammal while diabetes mellitus Is usually 
more rapidly fatal in children than In adults and old 
people 

7 The persistent hyxwrglj'caimia and glycosuria 
and the low re^iiratory quotient show that the 
pan Great ectomUed animal burns practically no sugar 
^t the study of the sugar ozidodon capacity of the 
blood and of IndiTiduaJ tissues like the skeletal 
rausdes, and the heart have so fir revealed do dlf 
fereoco between the normal and the diabetic anl 
mal (Gaus and Embdeo MicLean hfcGoigon 
Patterson and Starling hladeod and Pearce) 
The respiratory quotient of the dc^s heart avera^ 
0.71 irrespective whether the heart Is that of a (Ba 
betic or a tKirmal dog (Starling and Evans) 

Certnln other features of experimental pan 
crcatic diabetes may be noted Epstein and 
Baefu claim that there is an increase in the 
blood ^olume (plasma) in dogs and cats 
after pancreatectomy irrespectivx whether 
the animal is fed Hoskins and Gunning 
state that m dogs after complete pancreatec 
tomy the blood pressure remains either nor 
mol or somewhat depressed Reaction to 
ndrenalm is usually augmented to nicotine 
variable but usually depressed There is no 
c\ndcnce that the pancreas normally cierts a 
depressiix action on the sympathetic nervous 
sy’stem They found no evidence of Increase 
in the adrenalin content of the adrenals after 
pancreatectomy There b some increase in 
the amount of fat In the blood 


\ criar and FcJct claim that admlnUtration of 
glucose during the fint three or four dayt after 



moDO persist* la the blood and the tlisue* for icveral 
days. This 15 improbable It must be remembered 
however that nil the sugar of the food or from the 
endogenous protein metabolism doe* not appear in 
the unne even In animals and patients showing the 
DN ratio of 3 65 to i which Lusk hoi designated 
os the index of absolute dlabctc*. It I* not known 
what becomes of the retained sugar In diabetic 
patients the respiratory quotient falls to account 
for all the carb^ydrates that disappear in the 
body (Alien and DuBois) 

Attempts have been made to explain the 
glycosuria of diabetes by the mcrea^cd rate 
of liberation of the sugar from some hypothet 
ical sugar + protein or sugar + colloid com 
binations in the blood The recent dialysb 
experiments of Van Hess and McGuigan seem 
to indicate that all the sugar m the blood is 
present m simple solution that is m free form 
but more recently McGuigan has come out In 
support of the theory of Lqjme, namely that 
part of the blood sugar is normally In a poly 
aacchande state. 

The carbohydrate tolerance \Tines greatly 
m different speaes It is very low in the 
pig and the sheep ((Tarlson and Drcnnan 
Hunter and HilJ) In normal persons 
400 to 500 grams of glucose may be given by 
mouth ^thout inducing polyuna or glycosuria 
(Taylor and HDton) In normal men and 
aniraab the oxidation of sugar b increased m 
proportion to the quantity of sugar given 
intrawnously up to a very high limit (\Vood 
yatt) 

The endeawr to determine how absence 
of the pancreas causes diabetes i^ractlcally 
a record of repeated failures The leadmg 
idea in oil this work has been the internal 
secretion theory or that the pancreas yields 
some substance to the blood m some way 
necessary for the oxidation of the sugar by the 
tissue cells. But m the absence of conclusux 
demonstration of internal secretion the pos- 
sibility that the work of the pancreas m mam 
taming normal sugar metabolism consists of 
detoxication processes must always be kept 
m view The fact that even temporary gly 
cosuna is not induced m normal animals by 
diabetic blood does not render the detoxica 
tion hypothesis untenable. 

The metiiod of ottick introduced by Cohnheim 
ha* not yielded coniutent reniUi (Gain and Emb- 
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den, SfcGoigan) Intb lij^htcd tbcfindiagtofLcrcne 
aj>d ilijTT the method iliel/ U calleil in qnwilon, 
« It tpfieoTj that In mltture oJ miwde extract 
*t\d paflCTtti cxtnci flucojt I* potj-mcriied not 
o^fdued No light on paucmtlc dJalwte* has so 
far Ij«c shed by ttuching the sugar OTHulngpositr 
of tissue dfbns or tb ue extracts 

A ATTDCPTS TO CONTROL n>CPI.RntEVTAL 
DIVBCTES 

I Fttding ^ncrrtji or panerras exir^cis 
Feeding dogs in complete or partuil pancrcfltJc 
diabetes xnth fresh pancreas increases the 
glj’cosnrm and aaduais (SandrocNer Pflueger 
Lucthjc Bearh Rosenburg Kirk) Cooked 
paDcrCM gl\T8 negatiN'e results Feeding of 
raw musdc li\-er or other Uasuc extract* 
ha\e the same unfa\ornble influence on the 
gl^eosuria and ketonuna \u3sct and par 
tloolarl^ Pratt Spooner and Murnhj report 
good effects frorn feeding pancrens In partially 
diabetic dogs but the IrnproNeracnt In the 
carbohydrate tolerance wa* slight, vanaWe 
ond practlcallj ncgbgible 

Accordiag to Mtusaglla feeding pancreas 
cstract to guinea pigs with experimental 
rcductwn of the panaeas redaces or prevents 
the aliraentar> gl)‘C03una following carbo- 
bjadrate food He adiTJcatc* the use of pan 
creas extract m mild cases of human diabetes 

3 Jnjedion oJ panafoj rxIracU Subcu 
tancoua or intrapcntoneal injections of ex 
tracts of the pancreas ^^mousl> prepared 
Diav cause a teinporary diminution of the 
gljcoburm fn diabetic animals (Caparelli, 
Vonni Tiberti and Fancheltl Minkowski. 
Hedon Scott Allen ’\Iurlin and Kramer 
and others) But this temporar> dimmaUon 
of the output of sugar in the unne Is associated 
irith the tone effects of these extracts such os 
deprcisJon fever etc and lIcGulgan has 
recently shown that anything whidi causes 
marked systemic depression tnich as injec 
tion of proteoses) leads to h>’pogiyacmui and 
thus temporarDv diminish glycosuria. If 
present. Tims Underhiil reports diminution 
of glycosuria fn dog* by hydraxinc The after 
effects of pancreas extracts given to diabetic 
antcaals are a cenerol increase in the ^ycosunn 
and ketonima (Leschke) KnowUoo and 
Starling and ifacLcon and Stnedlj reported 
that the sugsx ondatfon of the heart from 


a diabetic animal is almost nil, and in my 
ct'cnt much less than that of a heart frtm i 
normal animal But funhtr wort has ihora 
these results to be due to faulty techojqnc 
(I atterson and Starling) Ertrtets of the 
pancreas added to the perfusion soladoa hu 
no effect on the rerolratory CfuoUent oi the 
diabetic heart (Starting and E\in3) Then 
ts rut r'tdcnce thul any exlrad of Ike pancreas se 
far prepared has uicrnssed the parer of a dia 
behc amniaJ or paltntl to oxtdt^ ngar 
j Blood iransfksion If the panerm 
controls the axidation of sugar fn the tmuc by 
a hormone or hormones these most be prcjent 
inthcbfood and unless they areextremdyaa- 
stablc or present m xtry minute traces, It 
ahould be possible to fncrcose temporirilr 
the sugar oxidation in diabctfc onfmah tod 
pnlienls b> transfusion of normal blood m 
sufhnent quantities Bat the results ob- 
tained b} this method (u% both cooffictlng 
and difficult to mttrprcL 

Leploe report* a temporary (CmuiBlloc la the 
ouipui t>< * jrar a the uriae, not no (firoiBatfea la 

th blood TbU eroold teem to polDt to loiae 

jinou* aaion of the foctlgD Wood oo th* kidney* 
* ngnsooB alio a/iraaced by ITedoa, but Rabeat 
hoa aho*B that tranafuxIoD of eortnal Wood bio 
dlobeilc dogs docs oot InOoeace the cratpal of toy 
of the urinary coniiltneou except the ngv Heu 
Injected liiirat-ctiou*Iy jo to 150 cuWc ceniiaetcn 
ol blood from diabetic dott Into ooniul doga (oa 
the theoty that d abet c bfood ml^ht itlmcJat* ibe 
pucreaJ to a greater otput cd laleraal *ecrtt»^ 
and mn to fourteen hcnri later be 
serum t 001 ihlt aaimat into diabetic dog*. The 
Infl eo« o the rtp^ouirit of ibe diabetic 
wo* atfght or najnaiant In Ttew of the rr«n» « 
Drauujt it »«m* Iftdy lhat in the operiiarta* rt 
Ilea* Ihe pancrea* honnooe ia the blood 
stroyed by Ute delay In ctnlnfuil** t« *’Ik 
AkrandcT and Ebrniaiin Injected bfood ^ 
pancreatic duode^ "eln f Docmal dot* “ tWbeuc 
doqa, but obtained no definite or conrlaBt decrease 
of the ^ycoaiula. . 

l>reaiian injected 50 lo iso cubic ctntimetm « 
treah defibrinated dogs bfood Into tie vrtni <* 
betic dog* and Invi^abfy obtained a 
kmcroit of tie urine fu^ and 
fibrinated sterile blood Ic*e* this action 00 iU»^ 
for a few hour* The courac of the “ 

ti* Injected animals was nob stodled 
reported a very otcoflve aeries of blood trai w 
in diabetic dogs. Direct transfu^ frei^'^ 
dog Into a diabetic do* orm-l usly Wed 
a tem p orary lowering oi^e bkw sofar 
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crea 50 or complete supprcsiion of tlie glycosuria, 
but since the tome resulu were produced when blood 
from a diabetic dog Teas transfused into another 
diabetic dog Hedon conclude* that the temporary 
di min ution of the hypergiyccDua and g{>co- 
frma following the transfusion were not due to 
any spcdfic pjancrea* secretion m the blood but to 
a lowering of the blood sugar by dilution and to a 
tone action of the foreign blood on the kidney* 
Hedon concludes that the mtemal secretion of the 
pancreas acts on and U absorbed by the liver and Is 
therefore not present in the blood of the lyitemic 
circulation, Hedon attempted to obtain endenco 
in support of this view by introducing a living pan 
creas in the syitcmlc and m the portal circulauon of 
diabetic dogs With the living pancreas Inter 
posed in the portal dreuiation the hyperglyacmla 
and glycosona were diminished, but interposed in 
the general circulation the pancreas had do effect. 
Wo do not think that these later results of Hedon 
can be accepted, in \new of what is knoim concern 
mg the carbohydrate metabolism In dogs with 
fistula. In the animal with the Eck fistula the 
internal secretion of the panaeas If there Is one, 
must pass into the general dreuiation, and only a 
small part of It can reach the liver by way of tho 
hepatic artery just as in Hedon s diabeuc dogs with 
the bving pancreas from another dog Interpol In 
the general drculaUon yet the Eck fistula dog doc* 
not de%clop diabete*. 

Murlin and Kramer have recently reported one 
experiment with transfusion of nornial blood into a 
diabeuc dog using the retpirator> cpiotient as a 
measure of sugar 4^dation The averan respim 
tory quoUeni for two one-bour penods oefore the 
transfuston was o 678 for four one-half hour penods 
after transfusion a7oo No conduxion can bo 
based on the result of a dngle expenment but so 
far as they go in this cose the transfusioa raised tho 
rcTOiraiory quotient 

Carlson and Ginsburg found that the transfusion 
of normal blood into aogi in complete pancreatic 
diabetes without anirsthesia or previous hmor 
rhage couses a temporary (4 to 8 bours) lowering 
of the hypcrgiyacmia and the glycosurix Sindlar 
transfusion* of diabetic blood into diabetic dogs 
have no effect on the hyperriycxmlo. There was 
no Indication in our results that the sugar retained 
by the animal in consequence of this temporary 
lowering of the sugar excretion bv the kidney* U 
subsequently eliminated by the kidneys as on excess 
sugar 

The blood transfusion as such does not impair the 
activity of the kidney* in any demonstrable way 
either in diabetic or In normal dogs. The temporary 
lowering of the glycosuria of pancreatic diabetes by 
transfusion of normal blood is due to the diminished 
bypcrgi)xarmla not to kidney injury but It remains 
to be demonstrated that this retained sugar is oc 
lually oddized by the tissue*. The sugar might be 
climJ^atcd into the digestive secretions and destroy 
ed by the bactena of the digestive tract. 
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Perfusing the Itttng heart (dog) With Lockes 
solution prcvioosly paused through a l(\ing pan 
crcaa \ H, Clark has recently reported a sene* of 
expenment* which *ccm to indicate that the living 
pancreas yields a substance (ferment) to the Locke s 
solution which enable* the heart to oildixc as well 
OS to ondense the dextrose of the perfusion fluid 
Thf* pancreaUc substance Is destroyed b> boiling 
and quickly loses the activity on standing as pre 
vfouslv reported by Drennon 

4 Parabiosis Experimental symbiosis or 
parabiosfs of two mammals is accomplished 
usually by union of the sLm and abdominal 
walls of two sisters or brothers It was 
originally thought that such a umon of two 
animals would lead to a direct \'ascular con 
nccQon between the two but it is now Lnowm 
that this IS not the case There Is no fusion 
of the capillary system of the two animnlq In 
the region of the tissue union. But the cap- 
illary sy’stem of the two animals are m such 
close contact that chemical substances m 
jected into one animal soon appear in the 
blood of the other animal On the basis of 
this fact one may reasonably exp>cct that the 
blood hormones of one animal would find 
their way mto the body fluids of the other 
animal 

On this theory Forsbach extirpated the 
pancreas m one member of two such parabi 
otic pairs (dogs) In each case a shght tem 
porary glycosuria appeared in both animals 
But because of eeddents both experiments 
were terminated before definite results \vcrc 

ob tain ed. 

5 Pregnancy It was shown by Pearce 
that the Islets of the pancreas appear early 
m fcctaJ life. No diabetes or glycosuria ap- 
pears in human infants bom two or c\'en 
three months before term This would seem 
to show that the pancreas hormones become 
of functional unportance to the fcctus a con 
slderable time before the end of gestation 
On the basis of these facts Carlson Drcnnan 
OiT and Ginsburg made complete pancreatec 
tomy in pregnant bitches near term In all 
cases xpftere the operation ts not followed bv 
abortion the blood sugar and the unne remain 
normal uiUtl the pufs are bom or remo^ by 
ccesartan section Complete pancreatectomy 
in bitches m early pregnancy leads to abortion 
or at least to death of the fcctus m one or 
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two weeks and the course of the diabetes is 
Dot in/luenced 

This absence of dubetes maj be due either 
to the pancrco-s hormones of the foetuses pass 
ing mto the mother b blood or to some detoii 
catingactfon on the part of the fatal pancreas 

There is a seeming ducrepancj between 
these results on pregnant dogs and the 
usual clinical cipearrxce on the effects 
of pregruncs on Che awrse of diabetes 
in women The clinical reports are ncnrl\ 
unanimous on the pomt that pregnane) 
augments the diabetic siTuptoms and hence 
the practice t terminate the gestation in 
diabetic mother But Kahner reports a case 
in which the diabetes fgljxrMuna of i or 
3 i'cars standing dlmm^cd to almost com 
plctc disappearance of sugar from the unne 
during a pregnane) and the diabetes reap- 
peared in Its original sc;\ent> shortl) after 
the delj\cr> of a full term but stillborn child 
FeJIner suggests that the gf>TOsuna of prtg 
nanc) is due to the action of the ovonea 
fhormonesl on the Uw the panCTcai and 
the thyroid 

6 TranspianlaiicH of tke ponaeot ^^ost 
of the transplantations of the pancreas hasr 
been mere dislocation of a portion of it, the 
usual method being the transplantation of the 
tall of the pancreas mth tli arcuiaUon tnled 
to other parts of the abdominal ca\it> or 
even under the skin of the abdomen If a 
sufBacnl quantitj of the pancreas is thus 
dislocated or thus transferred, and care Is 
taken to retain the circulation in good condl 
tion at least for a time the remainder of the 
pancreas maj be citirpated without induang 
diabetes iThcroloIx, Hedon Lombroso hfin 
kowstd) But In most coses eim these trans 
plants show a tcndenc) to atrophy with o 
gradual onset of diabetes and ultimate death 
m complete diabetes The citemal fer 
raents of the pancreas are probabh responsible 
for this gradual necrosis of the graft There 
IS no record in the bterature of transplantn 
tion of pure island tissue There is certainly 
greater hope of suctsj with such tissue than 
with the entire pancreas Pduegw fafled to 
Influence the diabetes of depancrcatixed frogs 
by inserting pieces of the pancreas under the 
ikln or In the pentoncura Pratt reperts 


the case of one pancreas transplant into the 
spleen (dog) that retained its function (ib- 
icncc of diabetes) for six months 


m TnE RELATIOy of PAKOtEATIC DU 
PETES IV AVntAU TO CLINICAL DUSCTIS 
In their essential features cipenincntil and 
dioical diabetes are practically identioL 
There » the same impairment of power to 
burn sugar the identical hypergiycamli, fea- 
dency to addosu lowcn^ resistance to mfec 
tion polyphagia etc. The two types oi 
diabetes are influenced In the same dircctioc 
by dfetetfe and thcrapciitfc measures (Ailenj 
U1 the cvidena points to the dew that actnal 
diabetes mcUitus in man is pnmarD} due to 
detidencv in pancreatic hormones. This 
does not apply to the various gfycosuius 
(adrcnoJlo nerv’ous alimentary postopen 
Uve etc) that do not bvoU-e impairment oi 
sugar oxidation 

The raois potni» of difference between esperf- 
tnefltal dhbeie* uj animal* like the dof and dtnkaJ 
dJabete* mellitu* la maa are a loaer D N ratio 
and a irealer lootase of IMal metaboliiD las id* 
6otl$ tol to increase of (oiaf met bodsm Is eipol' 
menial diabetev tostlho %ilh l^ (act that h u ir aD 
diabetes ( ctpieatK ends « th death before then Is 
an) prooounred aeten ration in the Island diSM 
a* deiermloed by Usiokfical nnthods. It wooM 
•eem that in tie abaenec of tniercorreoC la/ectia^ 
the human dubeti patient dies froca addoali the 
dog «i(h cotnpleie lo« of the ptneret* dies fnan 
vlreme ioaniiioo. 


n ADiTTVlSTRATIOV OF PtXCBEAS PBETAit 
TIOV m CLINICAi DIABETES 
I idminulralioHs of pancreas prtpora- 
lions bv tin nonlk Some of the earhest 
attempts to treat duibetes raeUitus organa- 
tberapeuticallj were by the administrate 
of the pancreas by the mouth. It was early 
largely abandoned for the results were prac 
ticoUv negative (Mackenzie Wood White ac 
Cercnville 'iiS illis, ^TUuims, Reanee aim 
Fraser Pratt ^\o^ Marshall) 

\ few writer* fU e*rie ifern- Ccrsle*. Ens^ 
ha c eported / vor bl renJt* Some « 
report contain only Imprewiciiij in oOwn the P) 
■unateroicddepe dcotoponan iifeciKHi.tpdT*drt 
•o much la •everuv that It 1* difficult t 
whai any effcci^the tr^ment 


-mse the diabetc* find foil sed an -- 

paocren marked and rapid improvetnent i» » 
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to have followed the eating of one to six raw pan 
creases of calve* dally after discontinuing the treat 
ment the patient became rapidly worse and died 

Rcnnee and Fraser administered the islands of 
Lanrohani obtained from fish of certain spedes m 
whloi they occur separately I e. distinct from the 
pancreas proper to a numDcr of diabetics the re- 
sults were negative, 

Sewall found in the earlier stages of one cose of 
j*oathful diabetes that the unno could be made free 
of sugar b> the administration by mouth of infu 
slons of raw lean beef followed after some hoars by 
one of pancreas neither alone was efBcadotii and 
after some months the combmed treatment failed. 
The method was ineffective in a number of other 
cases. No good results attended the use of the com 
merciaJ pancreatic powder 

Under the influence of the first report of Knowlton 
and Starling on the effect ol pancreas extract on the 
sugar consumption of the diabetic heart Eustls 
administered 10 to 20 grains of an active extract 
of the pancreas every four hours on on empty 
stomach in four cases of diabetes. He reports 
diminution of the ^ycosuria In two of the patients 
and no effect In the others. 

There is, however according to Falta a 
small group of cases of human diabetes m 
which the administration of pancreas by the 
mouth give good results Iku u the rt^l cf 
supplytng the cxUmal and net the tniem^ 
secretutn of the gland Falta refers to those 
cases m which the panaeas is diseased so 
that there is no longer on adecpiate secretion 
of pancreatic juice mto the intestine this 
occurs most frequently when lithiasis causes 
complete obstruction of the pancreatic ducL 
In such cases Falta states that the axlministra 
tion of large doses (10 grams daily) of pan- 
creatm gives excellent results caJaum car 
bonnte is given at the same time, 

3 Subcutaneous and tnlravenous tnjecitons 
of pancreas preparations A number of at 
tempts have been made to treat diabetes by 
subOTtaneous and intrapentoneal mjections 
of extracts of pancreas, with negative or in 
jurious results. The favorable results re- 
ported b> some of the carher cJImdans were 
shown by Pfluegcr and Leschhe to be wholly 
Inconclusive. The more recent attempt of 
Zuelzer to treat the disease by the mtravenous 
mjecUon of a pancreas hormone was shown 
by von Fuerth and Schwarz to be based upon 
a very unsatisfactory theorj and by Forsch 
bach to be positively dangerous- 

Gilbert and Carnot and von Noorden have 


attempted to control diabetes mellitus with 
administration of Uver preparations 

Blood transfusions Raulston and Wood 
yatt appear to have been the first to tr> blood 
transfusion as a practical therapeutic measure 
mman. The patient was a man m the thirties 
the diabetes of several years standing with 
penods of threatening coma The blood 
(500 cubic centimeters) was yielded by a 
two-vear older brother of the patient The 
experiment was well controlled The Mood 
transfusion augmented all the diabetic symptoms 
for several days foUcnitng the operation 

V THE RELATION OF OTIIER ENDOCRINE 
OlANDS AND ORGANS TO EXREJUllENTAL 
AND CLINICAL DIABETES 

In 1908 Eppinger Falta and Rudingcr 
advanc^ the theory that diabetes is not due 
primaniy to the hypofunction of any one 
endocrine gland (eg the pancreas) but to 
a disturbance of the hormone equibbrium of 
oU the glands particularly that of the pan 
creas tiiyroid adrenals and hypophysis 
The specific influence on carbohydrate metab- 
olism of hypo- and hypcrfunction of the 
adrenals thyroid and hypophy-sis will be 
discussed in the articles dealing with these 
glands It now remains to consider whether 
the hypo- or hyperfunction of any other organ 
beside the pancreas arc capable of so redudng 
the capaaties of the tissues to oxidize sugar 
that true diabetes follows A critical analy 
sis of the entire literature experimental and 
rliniml, sccms to Warrant the foliowmg con 
elusions 

I Ilypo-tctlvlty of the thyroid, the hypoph>‘ils 
and the gonadj may ilightty increase carbohy 
drate tolerance although farther itudie* ohould m 
made on this question more accurate mclhodi of 
measuring ragnr oxidixlng capacity This may be 
In reality a thyroid factor a* there aomc indication 
of hypertrophy of the iileli, at least after thryoidcc 
tomy 

1 Excessive administration of cplnephrln thy 
rdd extract and poasfbly hypophyseal extract may 
induce temporary hyperpycacmia and ^ycosura, due 
to Increased sugar mobfUiation. Bat there is no 
evidence that tl^ gjycoeuria is or passes into true 
diabetes that 11, lowered power to bum sugar in the 
absent* of a direct pancreas depreuion. This 
applies also to disturbances of the nervous system. 

3 The tpedfic influence of the hypo- or hyper 
activity of the adrenals thyroid and hypophysis on 
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tgo 


the Iileti of the poncrcu anoot at pfcaent be dcfr 
oJtely formolated, bot it U obvious that onFUii as 
necesaaxy to lUe or to normal life u the pamthTOrfdii, 
the adrcaaU, the hypophysis, and tltf thyrdd w3 
tffea the vital processes of the Islet tlisae, at least 
Indirectly through the scoeral dlitnrbanceof metab- 
olism and the drcnlatlon 

After a careful cxpertmental and cntlcal 
retnew of the entire qaeaUon Allen stated 
reccntl> that the polyglandular equilibrium 
docintie o] diabdes haz comizled from the 
first oj ingentoiis but unfounded speailatlotu 
We are m entire accord with this conduiioa. 

The attempt of Pflueger to show that dia 
betes is due not to hipofunctlon or loss of the 
pancreas bat to fciterfcreticc of nerv-ous 
refleies from the pancreas to the duodenum 
and the U\er has alreadj been referred to 
Any general reflex theory of diabetes fa un 
tenable in Mew of the fact i/iat c?ery organ to 
timsligaled continues to oxidize sugar after 
complete dmertalion The loss of the capa 
efty to bum or to ijuthetixe carbohj-drates ts 
essentially a bonnoae dfaturbince not a 
reflex disturbance. 

Other morien hs\e pointed to the probable Im 
portaace direct or iodlrret of the gsitro-Iatesdoal 
trsR in diabetes. Cue has recently reported • 
striking parmlkl betseeo the severitTi^ cflnicsIdU 
betes ti» the degree of fUal itsils- If the QUl 
stssb is s pnitury ftaor thb would point to in 
testliusl intoxlcstloQ depressiQg the pancreas as a 
contributory factor In diabetes 

The adtniiiisiratJoD of sodium carbonate reduce* 
tempo arfly the gijToturia of depancreitlxrd don 
1^ fact has led ifurlln to so^iest that the dia 
betes following eitirijatloo of the pancreas may be 
due. In part to the unoentralixed hydrochloric add 
of the stomach secrttloa. Jluriln and Sweet have 
removed the stomach in depancreatised dogi. and 
find iiiwr the gtycosuria Is leas k t ct b than with the 
stomach IntaR- But aodi animals are probahfy 
more deprcaicd than cases of simple pancreatcc- 
tomy and the low output of sugar may be doe to 
this condition. 

YL TTTT RILATICFN 0* nm panceias to ih* 
ffKX Lira OJ WOIUN 

I DiahcUs and menstruation Diabetes 
tend* to produce Impotence and loas of the 
sex urge both in men and women In women 
diabetes of marked severity causes amcnor 
rheea steriUty premature menopause, and 
atrophy of the uterus In general the depres 


slon of the sex life a proportional to the lertt 
Ity of the diabetes. Von Noorden atat« 
that mcastniation in diabetic wcmai h 
variable. It may bo normal, but Is umilly 
decreased In lome women nTnfnnfTlvM 
may set in enrlj in diabetes wbfle in othea 
menstruation may perrist until late stages d 
the docase. The same author states that the 
sexual denre fa usually decreased m dfabetei, 
but in elderly women it may ^ temporaiflf 
increased 

These changes m the sex life of wmoca by 
the diabetic condition are probably due to 
impairment of tissne oxidation and not to s 
dimrt or specific relation of the pancreitic 
Uleta to the gonads At any rate there li no 
distinct inducnce of gonadectomy on the 
pancreas. llarshaU s review of ^e Ilters- 
ture shows that there is no constant redpctfon 
In the total metabolism, or change m tfasoe 
oxidadoo after castmtlon and spayfag 
Stolper claims however that 35 grams of 
dextrose gl\‘en by mouth causes glyowurls in 
spa>'ed rebbiti but not m nonnal wbUs. 

a Dtabelts and pregnancy Statfaticsseem 
to show that diabetes fa more frequent m mas 
than m women. Diabetes fa alw m^e In- 
queot m people past fortv veon of age. We 
have seen that diabetes tends to lupprcn 
sex 0 e. These facts operate to render preg- 
nancy in diabetic vT>mcn a relatively me 
phenomenorL Ne\erthcless, many case* d 
pregnancy' in partially diabetic women bsvt 
been recorded. By the law of chance, we 
should expect occasional cases of diabetes 
dm’dopiog during pregnancy irrespective of 
the InflueDce of pregnancy on the panota*. 

a The glycosuria of pregnancy All cCnical 
workers agree that ^ucose Intently (i to 
4 per cent) appears m the unne of pregna^ 
women, otherwise normal, especially toward 
the end oi gestation. Bayer and RekhtSi- 
•tdn report that jo to 80 per cent of pregnant 
women show an alimentary glycosuria afw 
rec ei ving only 100 grams of glucose by mouth- 
Thb seam s to Indicate a lowered sugar toler 
once in pregnancy that may be due f® 
palrment of the pancreatic islets- Bayer* 
conduaions arc qncstioded by Schemtauer 
The question of lugar tolerance in pregnancy 
should bo settled definitely by the more ac 
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curate method of Wood>'att Veit thinks 
that the glycosuria of pregnflnc> is due to hver 
injury from the absorption of placental mate- 
naL Vdt s conclusion is based in part on 
animal experiments. The glycosuria of preg 
nanc> has also been asenb^ to an alleged 
excess of epmephrin m the blood Others 
ha\c pomted to ner\ous or emotional factors 
to excess activity of the thjToid the hypoph\ 
SIS etc. Allen thinL^ that the slight mton 
cation of pregnancy is probabl> the cause of 
the glycosuna, but he does not indicate on 
what organs the pregnane} toim acts 
Accordmg to ScheroLauer the blood sugar 
remains practically normal m pregnancy 
Fellner suggests that the glycosuria of preg 
nancy is due to the action of the ovancs 
(hormone) on the h\er the pancreas, and 
the thyroid- The condition is of little prac 
tical importance. The pnmar} invoU-ement 
of the pancreas In the pregnancy gljcosiuna 
has not been established 

h Pregnancy and diabetes The earher 
observers were practically a|ieed (i) that 
pregnanc} aggravates an eating diabetes 
in ^e mother and (3) that diabetes m the 
mother has a \-ery ddetenous influence on 
the foetus. 

The dcleterkm* Influence of preptmacy on the 
couTK of the diabetes in the mother 11 more marked 
in the voons than in the older mothers (Gcd 
minTien) Hydramnios is a frequent compiic^on- 
Unleas the i^egnant and diabetic wuman is given 
spedal dietetic care a large percentage (as per cent 
to 33 per cent) of such women develop diabcClc 
coma ihorth after dellv ery (Offergeld) lYcinature 
births or abortion due to death of the fectus puer 
pural infection etc are frequent 

The generally accepted view that pfeguancy 
aggravate* diabetes was questioned by Neuman in 
1909 and still more recentiv by the work of Joslm. 
Netnnan reports severely diabetic women carried 
through to normal delivery of health} chfldren and 
normal lactation by dietary measures. JosUn 
thinks that the usuid aggravation of diabetes by 
pregnancy ii due to the greater ingestion of fooi 
He has shown pregnancy can be carried to 
foil term (with a normal healthy chfld) in partlaD} 
diabetic mother* by careful regulation of the 
mother’s diet ( \llen treatment) 

Hence it is still on open question whether 
the condition of nonrial pregnanc} neccs 
sarily agg^a^’ate 3 the existing diabetes m the 
mother and there is no evidence that preg 
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nanc} can mducc diabetes m a non diabetic 
woman A priori one would expect the stress 
(nervous and metabohe) of pregnancy to in 
volve the pancreas and sugar metabolism 
But this fundamental question evidently 
must be determined b> experimenL 

c The snfluence of the diaheitc condition 
of the mother on the fcdiis Fellner Fnihmholi 
and others state that 50 per cent of the foe- 
tuses of diabetic mothers are stillborn or so 
feeble that they die a short time after dclrv ery 
There is no evidence that the child of a din. 
betic mother is bom a diabetic. The weak 
ened condibon must therefore be due to the 
aadosis and other disturbances of the mother 
BTien these are controlled by dietmg the 
partially diabetic mother is apparently able 
to giw birth to a child normal (Neuman 
Joslm) except for a possible hereditary tend 
ency to diabetes in later life. But this is 
true onl} in cases of partial diabetes I am 
convTJiced that absolute diabetes (complete 
loss of pancreabc islets) is incompatible with 
pregnancy In such condition the feetus 
aumot be nourished so that death and abor 
tlon is unavxtidable. But this condibon is 
never seen in medical practice os a completely 
diabeUc woman probably cannot conceive. 

3 Other condiiwns of female sex life pos 
nbly related to pancreas function Glycosuria 
may occur associated with the disturbances 
of adolescence This is probably of nervous 
origm and not a direct mv’olvement of the 
pancreabc islets 

In osteomalacia a malady m some way re- 
lated to ovarian function the adrenohn giyco- 
gurla is diminished accordmg to C^hristofolctti 
and others This Is probably due to some 
change m the irritability of the 5 }’mpathebc 
nerv-ous sj'stem rather than to anj change In 
the pancreas 

In chlorosis the carbohydrate tolerance is 
cither normal or slightly greater than normal 
(von Noorden) 

Acetonuna of labor For n few days follow- 
ing dehv cry there is an Increase of the acetone 
bodies In the urine the acetonuna bang more 
marked the more difficult the labor (Couv elaire 
and Scholten) This condition is probably 
due to too rapid tissue destruction or pos 
sibl> to a temporary impairment of oxidation 
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Tlicre ia no evidence tlmt the pancreas Is 
primarily concerned 

Puerperal kclosuna In a small percent 
age of women trace of lactose appear In the 
unne at the beginning of lactation Tha is 
evidently due to passage of lactose from the 
raammar> gland into the blood It is not 
diabetes and docs n )t indicate on) inwhx 
ment of the pancreas 

Pilmlory exiraci and tu^ar loirrartce Cush 
ing 13 a firm exponent of the \'iew that poste- 
rior lobe extract causes hypergljcaama and 
glycosuria Fnlta on the other hand claims 
that the extract induces hypogliccmia by 
fncrcasing the sugar oxidation in the tissues. 
There i* probably no inx’olvemcnt of the endo- 
crine function of the pancreas in the use of 
pituitary extmet as emplojxd in gjnccologicnl 
practice 

\*n BLiaiAjiY 

X All cxndence supports the \aew that 
some substance or hormone secreted b> the 
islands of I^ngerbaos into the blood is oece* 
sar^ for utJlzatioQ of sogar by the tissues 
Thisfuoction u spedfieforthepanoeas Other 
endocrine organs maj influence sugar metab- 
olism in a fuperiidal way by altering the 
sugar mobiiiiation (adrenals th>TOid) or 
by Increasing or decreasing the rate of oiJda 
tion m the body in general. The rest of the 
endocrine glands cannot raaintxun the power 
of the tissues to oxidize sugar in the absence 
of the pancreas, and the hypo- or hyper 
activity of other endocrine glands do not 
produce actual diabetes in the presence of a 
normal pancreas. 

3 WiDe the failure of the tissues to use 
sugar In the absence of the pancreas is the cen 
tral and definitely establulied fact there are 
probably other pnmar> defects iQ\ohed 
la the development of aadosis hpconio, in 
creased metabolism, lowered resistance to 
infections, etc- 

3 All the evidence points to the Ndew that 
true diabetes mcUitus m man is primarily the 
result of pancreatic dcfiaency (islets) 

4 There is, at present, no organotherapy 
of diabetes experimental or cUn icTi l 

5 There is at present no cWdence of any 
specific relations of the endocrine functions 
of the pancreas to the gonads male or female 


or to menstruation pregnancy and lactitm 
Absolute diabetes Induced after concepboo, 
leads to death of the fcctus. Absolute diabeto 
probably renders conception Impossible. Fir 
tlal diabetes under careful dietary control 
permits of normal sex hfc of women (mco- 
stniatioD normal pregnancy normal cMd, 
lactation) and prtgnanty under such enn- 
ditionj does not aggTa\’ate the dnbeto. 
But in the absence of such dietary control 
the condition of pregnancy aggravates the 
diabetes In the mother and uncontrolled 
duibetes m the mother Is crtrcjnely Injoncria 
to the fertus There Is some evidence tint 
in late stages of pregnancy the fetal pancreai 
may function for the mother 
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THE EXPERIMENTAL AND CLINICAL EVIDENCE AS TO THE DJFLnENCE 
exerted by the ADRENAL BODIES DPON THE GENITAL SYSTE 3I 
Bt SW^LE VINCENT MJ>^ Wixai/ui JlAjnTcii* 


D URIXGthe kit twenty five years there 
has been a great change In ourcorrent 
views about the adrenaj bodies 
By no means the least important 
department of m\c8tigntion has the 
compamtI\*e anatam> of these bodies and it 
may be stated that our knowledge In thli re 
gard so far as concerns NTrtcbratc antmftb 
seems fairly complete This knowledge It 
must be confessed cstr when combined with 
the results of ^•c^y numerous ph\iio)ogicBl 
In\*estjgatk)ni, has by no means answered 
the question \Vhat is the function or what 
are the functions of the adrenal bodies^ 
but it has made dear what we mean when we 
refer to these organs and has pomted the 
way for a far more satisfactory comparatlxe 
study of their phiuolog) For a full nc 
count of these in\'est]gaUOQs the reader is 
referred to the chapters dealing with this sub- 
ject in the monographs of Vincent (33) and 
Bled! (4) and also to the chapten by Poll (j 8 ) 
in Hertwig s Uandhuci bpace can only be 
found here for a brief summary 
Coirtpcralrre anatomy anJ comparative 
phyalologj rcv'cnl the fact that the medulla 
of the adrenal body is not the only represen- 
tative m the animal economy of the bssue 
( the chromaphfl tissue ) which forms It 
there ore numerous scattered bodies of the 
same nature m dose relation to the syinpa 
thctic ganglia and nerves m different rcgiona. 
In lower vertebrate animals the medollo 
(chromaphfl bodies) and the cortex (Interrenal 
bodies) form two separate and mdependent 
systems having no anatomiail (and, so for 
as we know no physiological) rektionship 
to each otZicr (Hg i) Indeed strictly 
spcnkiDg the medullary substance is not part 
of the adrenal body at aH, but sunph an ac 
cumulation of tbc chromaphiJ tissue whidi 
has ansen from the sympathetic m certain 
abdommal segments, and has insinuated itsdf 
into the adrenal body proper or wbat is 
usuallj called the cortex. So that, using the 
correct morphological phraseology we ought 


to refer to the adrenal body and lU efaram 
phi] nudeus or medulla, or flccoiding to 
Kobn Its poragauglfon suprarenale. 

Even the adrenal cortex is not a sepante 
and independent organ for accessory ad- 
renals are so common in many •nimtU t$ 
to compel os to regard the adrenal rnrti»r u 
part of a 8>'stcm in the same way as tbc mednl- 
ia IS part of a system (Fig a) 

All this os will be seen, notwlthstandmi 
the numerous facts which have been acca- 
raulated renders the ndnmal problem much 
more complex than it appeared to the car 
her mveitjgators 

In discussing the functional acUvitw of 
the adrenal txxbc* these facts ol cempm 
live anatomv roust not he overlooked- The 
qoestlon which >‘ct remains to be solved a, 
not what is the funcUos of the adreoal body 
but what are the functrom respectivtJy oi 
the Interrenal system (cortical sj-item) and 
the chroanaphfl *>'stem (medalkry sjitoi) 
which are separate and distinct m certain 
lower vertebrates, os for example, m daitoo- 
branch fishes (see Fig 1) There seems no 
reason to suspect that the functions of these 
two sj’steras are in an> way related to each 
other notwithstanding the fact that, as wt 
approach the higher vertebrate anhuais 
certain portions of the two crane into mB- 
nxete connection with each other m order to 
form what we call tho adrenal body 

For the present, end perhaps for some time 
to come, it wiU be wise on the part of Investi- 
gators to search for 0 separate function for 
cedi of the two systems, 

Eitroils of the meduHa The view adoptw 
bj the majonty of modern writers in regard 
to the medulla (and the chrcnruiphU tissues 
generall}) is that it secretes a siropatho- 
mimetic hormone whose function conies into 
plaj espedallj m conditions of anotionaf 
disturb^ce, . 

The great majority of investigations and 
bj far the greater number of hypota^ 
regarding the function of the adrenal bodies 
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cortical grunuJea. Space will not permit 
a description of the chemical characters of 
Upoids. For this the reader is re/erred to 
the works of Vincent (33) and BiedI (4) 
It a not yet detenruned whether these 
Hpold granules ore to be regarded os secretion 
products which are about to be poared Into 
the blood stream Pigment granules and 
other cell-mdu5ions ore also noted In ccrloln 
cells of the cortex 

n. CLINICAL EvmcNci: 

There are four views as to the function of 
the adrenal cortex 

I That It t» reiated lo frowtii md devetopment, 
apeciaUy of the senul orpani, 

1 Thiu it has on antltork fuDctl n 

3 Thst it pUiys tome port Ib the etoborsdaQ of 
the adremn which b fourwi In the medulla 

4 That the enormoQide^TlopmeQt of the adrenal 
cortex in the hutnoo embryo is connected with the 
hijhly dsT. eloped braio of man. 

It is onl} with the first of these theories 
that wc are here conccfned It is now tolcr 
ably certain that there is an Intimate connec 
tion between sex characters and the adrenal 
cortex Most of the csidence on this point 
is of s dinicsl nature 

\\ooIe> (40 41) and Bullock and Sequira 
(6) reported that tumors or hypertrophies of 
the adrenal body are sometimes associated 
With precoaous de\‘c)opmcnt of the repro- 
ducthv organs 

Gljiin (10) has given an excellent account 
of the tumors and rests of the adrenal cortex 
with theJr relationships to sex abnormalities 
The following Is a bncf abstract of his daasi 
ficatlon 

A Btmgn turners Cortical Group i 
Diffuse hypcrplaim passing into 

Group 3 Adenomata which may be hilat 
cral llie cells contain a considerable amount 
of fat and thdr arrangement is like that of 
the zona fasaculata. 

B ifahgnaut tumors Cortical Group 
I Sarcomata round-celled often lyraphosor 
coma ie small cells with an aI\*colar orrange- 
mcnL These are common In children es 
pecfalJy moles between the ages of two and 
three. 

Group 3 Hypernephroma or mesothelioma. 


a tumor having large polyhedral cpithdol 
cells, recalling the structure of the adroal 
cortex 

Z!\ perpiasia of the adrenal gland or of acces- 
sory adrenals a frequently assocuted with 
pseudohermaphroditism The great major 
ity of these cases occur in female pseudo- 
hermaphrodites that Is to lay m fcnulej 
with mternnl organs of the male type, Hhis- 
trating the tendency of neopiatia or kypet 
plana of Ikt gfattd to be assaaoiei ntb Use ep- 
pearance of male ckaraders tn the female la 
most of the females the hennaphroditism was 
advanced, for prostates were present Glynn 
quotes thirteen cases In ilJustratioa of tlus 
condition 

Adrenal hypemepkromata are almost In 
\Tinably chainictcnzed In children by pra- 
coaous growth of the body generally and ol 
the sexual organs in particular with over 
growth of hair and fat The slum become* 
pigmented and the children ore below the 
axTHigc Id intellect According to Gtrthne 
fi5) there arc two (i) the obese type, 
met with m both sexes but apart from the 
devdopmeoi of pubic hair the de^‘cklpnlent 
of the sex organs Is not exaggerated, thou^ 
one of the females mcnstniated (x) 
muscular Of infant Hercules t)!*, occuning 
only in males, who may show true sexual 
precoaty 

Hypemephromata of the adreaal body In 
chJdren arc much commoner in females than 
in males and tend to increase the male pd- 
mar\ and secondary sexual characters at the 
expense of the fcsnalc. 

Glyxin quotes six examples of the tumor 
referred to In the last two paragraphs. These 
eianiplcs were found in young adult females 
and the growth was ossocialed with changci 
m *1^ choractero. It will be Interesting to 
quote one of theie [originally reported 
pendently by 'Ihuiiiinin (33) and Bortx (5)1 


5 and codUdum to regulady for 00c year 
the cmatlon ho rmr a beard and mouiU^ 

ondbairderd ped al» on the Ihoroi and Uneoii^ 

The voice efaanxed to the male typt 
very obw the momnuB wctc wcD 
dledofpWefliaonoftijehaai The external 
were of the feminine type the ntemi ® 

centlmetcii externally and w»» noonal, not w 
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ovaries were imall and hard showing no trace of 
ovulation neither macroscopically nor microicoplad 
ly The right adrenal contained two yellow noda 
lar tumor* the lixe of a cherry and the left was con 
verted into a mass as big os a hsL Microscopically 
the right tumor consisted of round or polygonal 
epithelial cells in a network of caplUarlea those In 
the left showed similar structure, but the meshes 
were wider and more irregular A few larger edit 
rich in chromatin and often multinucleatcdf were 
also present The condition is described as typical 
of stroma supmrcnalls. 

Gallais (9) has recently obscrvTd and col 
lected a number of cases m which tumors 
hatx given nsc to strikmg abnormahties m 
the development of the reproductive organs. 
He groups them together under the title 
genito-odrenal syndroma One form of 
this syndrome is characterized b> sexual 
precoaty other forms being such as are de 
scribed above. He regards the cortex of the 
adrenal bod> as essentiallj a puberty 
^and 

The subject has also been discussed by 
Korinyi (19) 

m EVIDENCES JROII COUPAiATtVE ANATOiTY 
AND PfTYEIOLOGY 

There are other e\’idence3 of the ossoaa 
tion between the adrenal cortex and the sexual 
functions 

Functional vanaiwiis S tillin g (31) in his 
researches upon the adrenal bod} of the rab- 
bit observed penodic variations m the weight 
of these organs There was enlargement of 
the glands m male rabbits during the breeding 
season In the same communication he 
reports that the penpheral part of the cortex 
m the frog contains durmg the summer 
certain pecuhar elements the summer 
cells which atrophy later on during the 
pairmg season Patzclt and Kubik (26) 
have however come to the conclusion that 
Stilling B summer cells are present the whole 
year round and are Independent of age sex 
or state of nutntion These authors prefer 
to call the cells m question aadophlle cells 
from their stainmg reactions A cunous point 
IS insisted upon by these writers They find 
that the aadophile cells are only present m 
one spiecdcs viz in R esculenta They are 
entirely wanting in the adrenal bodies on the 
other anuru which they Investigated as also 


from the glands of the urodela and the rep- 
tila. They note also that similar cells ore 
found in the parathyroids of mammals and 
m the pituitary gland throughout vertebrates 

As far back as the year 1806 Meckel (20) 
noted a relationship between the adrenal 
bodies and the reproductive organs 

Nagel (23) m 1836 remarked that animals 
with large sexual organs and well developed 
reproductive mstmets possessed large adrenal 
bodies which in birds and amphibians be 
came still larger during the bretding season 
According to Glynn these statements have 
been repeated quite recently by Aichel (i) 
Glynn remarks that it Is highly probable that 
a s imil ar change occurs m human beings but 
that there are no recorded observations on 
this point He suggests that such on enlarge- 
ment If it does take place may explain the 
cunous tendency of any hair or down 
upKin the face or body of a woman to mcrease 
m amount dunng pregnancy first noted by 
Hcgar and confirmed by Halban (16) In 
the opinion of Glynn Halban wrongly ex 
plains this hypertnehosis gravidatis by a 
protective action of the placenta. 

A hypertrophy of the adrenal bodies 
durmg pregnancy was noted by Guieysse in 
the guinea pig which enlargement chiefly 
affected the rona fasaculata Accordmg to 
Schenk (30 quoted by Glynn) these rc^ts 
have been confirmed by Ciacao and Da 
Costa. Gottshau (12) found that the adrenal 
gland as a whole measured less m pregnant 
thnn in non pregnant animals but that the 
outer zone of the cortex was mcrcascd at the 
expense of the inner 

Eject of castration Feodossiew (8) re- 
moved the ovaries from bitches and found 
that after a few weeks there was hypertrophy 
of the adrenal cortex, especially the rona 
glomenilosa Similar results were obtained 
by Ramen (29) but they could not be con 
fimed by Dick and Curtis (7) nor by de Mira 
(2i) 

Resembiance beticeen cortical adrenal cells 
and corpus lutenm celb It has long been 
noticed that there is a resemblance between 
the exUs of the adrenal cortex and the inter 
stitlal elements of the ovTiry and testis and 
those of the corpus luteura Janosik (18) 



SURGERY GYNECOLOGY AND OBSTETRICS 


looked upOQ all these cells as bong dosel> 
related- Podvissotzky (37) insfated spcdally 
on the resemblance between the cells of the 
adrenal cortex and those ol the corfms late 
um This was farther emphasixed bj Mulon 
( 32 )who from observationson gumeapigsgoes 
so far as to speak of the coryHis luteuin of preg 
nancy as a temporarv cortical adrenal bod) 

\ further discussion of some of the aboro 
questions will be found in a recent work by 
Goflalons fii) 

normoiie h\pothexis It seems bopdos at 
present to attempt an) explanation of thepre 
asc manner or the essential mechanism of 
the influence of the adrenal cortex upon the 
rcproductiw organs. It is perhaps most in 
accordance with current sacwj to admit the 
h)-pothe3l3 that a certain hormone or certain 
hormones are secreted by the adrenal cortex 
which are passed into the blood stream and so 
reach and exert thdr action upon the repro- 
ductive organs It has been suggested that 
the adrenal body may act through the media 
tion of the pituitar) but so far as I am 
aware no change* in the latter organ have been 
observed in an) of the cases tefer^ to aberve 
Much bo* been wntten and many hypoth 
esei haNx been put forward on. the subject of 
the relationships between the vinous orpns 
furnishing an mtemal secretWQ Much of 
this is purely hypothetical, and a great deal 
remainb to discxiv'cred before we can form 
uinte any general statemenU 

It IS pce^Ue that the simpler physiological 
conception of underaction or ovcraction re- 
spectively of the various ductlea glands now 
■died to account for the various patbologjcol 
states ma) have to be supplemented or super 
ceded by a consideration of modified or de 
ranged function 

rV FEEDING EXPEMUENTS 
During the present year an attempt has 
been made to tav'cstigate the relations be 
tween the adrenal bodies and the reproductive 
organs by studying the effects of feeding 
with the adrenal bodies or preparation 
made from them 

/mmedto/e e/«ir Some years ago the 
present writer failed to observe any nn 
mediate phyitological effect upon dogs cats 


and rabbits, after feeding with the idrml 
bodies of sheep just os the adnumstntjco 
of large doses of extracts (in some cases 
from the medulla only) foiled to produce any 
noticeable nse in the blood pressure In the 
human subject (\Tncent, 34) D Amito (j) 
has also shown that very huge doses do not 
mcrease pressure although they may can* 
arterial degcncmtion. Gruenbaum (13) 
however states that adrenal extract althou|i 
It ordinarily fails to produce dmihx of 
blood pressure when admmlitered by the 
mouth will bring about this effect in cases irf 
Addison s disease 

Efecis of conliKutd feeding But the erpen- 
ments about to be described are of a different 
character The) invrolvx the adnunlstratkm 
of comparaUv’cJ) small dcbcs of gland sub- 
stancea over a long period m order to test the 
effect upon the groi^ of the body as s whole, 
and the reproductive organs in particolsr 
R. G and A. D Hoshins (17) liave earned 
out a series of experiments on white raU m 
which certain of the joemg anlmnln were fed 
with desiccated adrenai gUnd^ while certala 
others were kept as controls. Forty fire 
rats were fed with adrenal body for varying 
periods of from two to mne weeia. Twenty 
411 aminflls from the same lifters were kept 
as controls The rate of growth and the 
weights of •various glands were determined m 
each Series. No differences between the 
two senes could be detected in the case 
of the kidneys heart, pituitary bodv thyroid 
thymus or adrenal bodies, ITie spleen* of 
the experimental series were somewhat small- 
er than those of the controls, but highly 
vannbic in sue The ovaries m the 
coses studied were larger m the experimental 
senes The testes (twenty-aii expenmentah 
thirteen control) ahov^ hypertrophy 
These results arc in confirmation of the clinical 
evidence above stated and indicate that the 
adrenal bodies exercise a sttraulating effect 
on the growth of the testes in )’Oiing anim o K 
Hie authors of the communication jn*t 
referred to discuss the question as to what 
constituent of tic giond the testicular hyper 
trophy is due to 'Ihey condude that it is 
in ail probabllfty to be ascribed to the cor 
Fiat*, Drritk Co. 
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tical portioiL But it is obvious that the 
expenments would be more satisfactory os 
regards this point if the cortex only were 
employed for the feeding A senes of ex 
penments of this type are now being earned 
out m my laboratory A further criticism 
of the experiments above described seems 
justified from the fact that desiccated gland 
was used I believe that the material is 
degreased’ before it is ‘desiccated^ and 
the former process would bo likely to remove 
many lipoids, some of which mi gh t be 
among the physiologically active substances 
In our expenments therefore we arc using 
fresh cortex only In order to eliminate these 
sources of error We ore further eitendmg 
the mvcstigation to chicks, as was suggested 
by Hoskins 

BUlGIAnY 

1 \Vhat we call the adrenal body repre- 
sents the a na t om ical assoaaUon of two clc 
ments of which is denved from a separate 
and mdependent system The adrenal prop- 
er or cortex is part of the cortical or 

interrenal system. The medulla is simply 
an accumulation of chromaphH cells of the 
same nature histologically chemicaUy and 
pharmacodynamically as similar masse* of 
cells in other parts of the body 

2 There is no dear evidence that these 
two sj-stems arc functionally related 

3 The adrenal medulla (as well as the 
chromaphD tissue generally) is developed 
from the sympathetic nerN'ous system Its 
duty seems to be to fadhtate the functions 
of this system m certain physiological cmer 
genaes 

4 The adrenal cortex (as wdl as the ac 
cessory cortical adrenals ) is developed from 
the germ epithelium, and the cMdcnce is now 
strongly m favor of the view that it him cer 
tarn important functions m connection with 
the development and growth of the sex organs 

5 There is a considerable amount of 
clinical c^'idence that tumors of the adrenal 
corte.x arc frequently associated with sex 
abnormahties. 

6 The clinical e\adencc also favors the 
view that when cortical tumors occur m the 
female, an accentuation of male secondary 
sexual characteristics de\’clops and simul 


taneously a hypoplastic condition of the m 
tcmal generative organs supervenes 

7 AdditionAl evidences as to a connection 
beteeen adrenal cortex and the sexual organs 
is furnished by the enlargement of the cortex 
durmg breeding and pregnancy 

8 Feedmg young floimaU with adrenal 
gland substance seems to stimulate the growth 
of the testes 

9 It IS possible that a final solution of the 
problem w^ only be arrived at when the more 
general problem of the relationships between 
the ductless glands shall have been solved 

BIBLIOGRAPHy 

I Anuri- Mnendiai. med, Wdusdbr , 1900 p. IJ30 
a D Amato BeiL kiln, Wduuchr,, 1900 p iico. 

BA*on» Aftd Dal*. J PhyiioL 1910 ill, 499. 

4, Bmsu Innere Sekittion, etc. Bcitin ipij 

5 Born. Arth- 1 Gynrek. 1909 ItovUI, 445 

6 BuLLOcn rod SiQumA. Tr Pith. Soc. 1905 

7 Did rod Ctun*. Sars,, Gynec. ft Obit. 19H. re 
ft. FtotKWrBW Riark. Vrreh., 1906 Quotrf trom 

de kllnu 

9. Gaujus. Quoted from Kortayi 
10. GLTim Quart. J Med- 191* v 
11 GoAalons. I^odlo Flnologtco, etc. Buenos Aim 
1914. 

I* GomaiAU ArdL t Anrt a. PhyrioL, 1S83 
13 CtuzsTBAUM. T PbyrioL, 1000 nv i 4 < 

14. GmrYKX. I « 1 aorl. et oe Ir pbytloL, igox 
ir r.rrmrr Qla. SoC. Tr xl I75. 

16 Ealbam Arth. f Gynaek. 903 Ixx *05 

17 IIosEiin, R. G tod Hovedti A. I> Arch. lat 

Med 19 6 xvIL 

18. jAiicstK. Sitauopb d. k. Akrd. d. Wlneofch. i 8 S 3 

19. koxJbm. mh iDtcni, lied- Congr., Lood,, igit. 
K> IIeCzzl, I F AbbrodL r. d. menrcfaL u. vcrgldch 

AorL Q. Phyrlot etc. HrOc, 1806 
ti dxMisa. BaQ-delrSocpoi^ d.»CELrt.,i9ia tL 
ti Mulct* C R- Soc de BloL 
t3 Naou. Aich. f. AnrU u. Ph«oL, 1836 p. 336 
14, OSBOix* rod VurdWT J Peyaioi. legg-xgoo irv 
15 Ib«L 

>0 Patzzli rod Kum*. Arch, f mOrr Anat loii 

iTZXi. 

17 PoirmiOTZXT Quoted by de Mirr from Mulon 
aft Poll. In Hcitwir'i Hiiodbuch der Ttrgleich u. 

expcT Entwick. OCT tVlrbdt. jenr 1916 
19. RAornL FoUr gynrec looS L 
30, ScuCTX. Befar », klin. ChJr., tgio lirli, 3:6 
31 STn-UTTO Arch, f mikr Anrt. 189S UL 
3a, TmnanM BetL kiln. Wchnachr., 1909 No 3 
33 tnaoDtr Internal Secretko, etc Loodon Arnold, 
191a 

J4. Idem. J PbyiloL, 1898 ttU 

35 VcrCUfT rod StrrrTf Proc PhyakJ, Soc July 5 

190a 

36 Idem, J Phyuol 1903 jnda. 

37 \ DtCEXT rod CaAMEa. Proc PhyiW. Soc, July 35 

1903. 

38, Idem. J Pbyilol 1904, xn. 

39. WcajTi:*. Bla-Chem. J 1909. 

40 WooLCT Tr Am. Am. Phyaldani, 1901 637 

41 Idem. Am. J FL Sc, 1903 



SURGERY GY'NECOLOGY AND OBSTETRICS 


3=0 


THE RELATION OF THE OVARY TO THE UTERUS AND JUMUARY 
GLAND FROM THE EXPERIMENTAL ASPECT 

By LEO LOEB If J) Sr Lomj 


W E fthall cottsider (i) the effects 
exerted on the uterus £md the 
mnininarj gland by the as a 
whole and {2) wc shall further 
seek as far as po^fble to refer to individual 
struL-tures wfthm the ovary the \'arfous func 
tions exerdsed by this organ Therefore It 
will be necessary tint to describe and analyic 
certain cvxlic processes within the ovao 
Itself inasmuch as its function \'aHes at 
different periods, in accordance with its cj'dic 
changes 

First, we shall discuss the \'anous stnic 
tures found In the osTiry and then proceed to 
a description and an anal j'sis of the roechamsm 
go\’emmg cyclic changes in the ovury Fur 
ther we shall discusa the significance of the 
effect exerted bj the omnes upon the cyclic 
changes in the uterus and in the mammary 
gland and as a phase m these effect* wc 
shall especially consider the relation of ovary 
to uterus and mammarv gland danng prey 
nancy This will be followed bv a considera 
tion of the influence of the o\-arics on the full 
development of uterus and rnimmary gland 
during pubertv and on the ultnnate otrophy 
of these organ*. Lastly wc shall refer to 
the mfluence of the o\Tinc3 on the develop- 
ment of cancer of the roanunary gland In 
this brief report It will hardly be possible to 
do much more than aummariic the prlnnpaJ 
results obtained in experimental research 

L CONSTITCIOTS or THE OVARY 

The follicle with tlie ov'um ts the most 
Important constitutent of the ov'orv Sccon 
darily It gives origin to two new atructures, 
the corpus Juteum and the so-caflediDteratitiaJ 
gland After the rupture of the mature folli 
de the granulosa becomes traniformed into 
the cells of the corpus Inteum We cannot 
wholly exdude the possibility that tome en 
larged theca Interna cells form the periphery 
of the corpus lutcum In some apedes the 


Corpus luteum cells multiply mitotlcaDy in 
othcra the large sJie of the corpus luteum fa 
merely due to on increase in sue of the 
granulosa cells fi) 

Follicular atresia occurs m a large nt trnhg 
of the follicles. Only a small number of the 
foIlJdea mature and gi\T rise to corpora hrte*. 
The majority degenerate become atretic 
before maturity but usually only after they 
have reached a considerable me Thu de 
generation of the folhdes usually bcgmi in 
certain species at a time when the ova axe 
atiU alive and active and this atresia b there- 
fore not, os has been maintained hr Robert 
Meyer (3) tie result of a primary degenera 
Uon of the ovum I>uriDg this pro«» of 
atresia the theca interna celb enlarge m some 
species of animals, become epithelioid giand- 
likc in appearance and rtmam preset in 
such a state for a considerable period of time 
such IS the case in the rabbit fy) In other 
Bpeoe* howrvvr the theca interna cells re 
mom small and have only a relitlvtly short 
existence after tht atresia of the folHdes bu 

set in this latter condition we hnd for Instance 
in the guinea pig (4) and in woman in the 
absence of pregnancy (Cij 
In the gviinca pig where the theca Interna 
Cells of atretic folhcles are not in the least 
gland like and have only a transitory exatcnce 
It is not permissible to epeak of the existence 
of on Interstitial gland There is a certain 
lack of dearness in the definition of the intex 
stitial gland of the ovary certain authoa 
considering the presence of fat like lubstanoss 
IQ atretic foUides a* a suffident characteristic. 
Such substances. howevTr arc found m the 
granulosa and theca intema cell* of non- 
degenerating as weD as in theca Interna cefls 
of atretic folUdes. Intracellulat fat globules 
appear also under certain coodiUoos, in 
many vanedts of other cells therefore wt 
usually do not consider such cells as gland 
cdls- The idr^ and shape of the ceils and 
their intimate reUtwnihlp to capfflantt are 
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the features most characteristic of the so- 
called mterstitml gland of the o\’arj 

It ha* been lugMted b> Ancel and Bouln (6) 
that In tho« ammaJ* In which periodic corpora lutea 
form no Intcntitial gland cnslB that it I* present 
only In those anlmnli In which a ipontaneons ovula 
tion doe* not tohe place Bouhi and Ancel ate 
the rabbit a* well as the guinea pig as animal* pos- 
sessing an Intcntitial gland. However there is no 
doubt that In the guinea pig a *pontaneou* ovula 
tion take* place at regular period* whfle In the 
rabbit It uiuolly doc* not take place If copulation is 
prcnninted This seem* contradictory to the tug 
gettlon made by the»e author* if we accept theu 
statement that the guinea pig potieises an Intentltlsl 
gland. If on the other hand, we define the term 
interstitial ^nd as suggested above, then the 
rabbit but not the guinea pig possesses an Inter 
stitial gland. The hypothesis of these two author* 
might therefore still hold good. It is readily con 
ceivable considering the large space required by the 
periodic corpwralatca, that such relationship between 
the presence of Intentitial ^nd and the absence 
of sponUtLeous ovulation should citst considering 
funneraore the tact that at the Ume of ovulation 
aB of the medium fixed and Urn foBicks dcfcnerate 
at least in certain of the spedes with spontaneous 
ovulation. Thus at short intervals of time a large 
a gg re ga tion of new atretic foQide* is aeated, whi^ 
in turn necessitate* the disappearance of an equal 
number of somewhat older atretic follicle* Under 
those condition* it I* dear that the regular recur 
rente of spontaneous ovulation and the ezistcDce 
of a t^cid interttitul dand must necessarily be 
mntuslly eidnsivc. While some considerations 
thus m^e plausible the hypothesis of Bouin and 
Ancd, this relationship requires further Investigation. 

There exists another element m a certain 
number of o\Tiries which deserves special 
mention In a considerable number of guinea 
pigs we di5co\'ered a relatiN-clj fargolng de 
%'elopment of the ovum which leads to the 
formation of the cmbrj'onal placenta and in 
some caacs to the dei'clopment of earlj stages 
of the embrjo proper (formation of the 
anlagc of the central nervous system) within 
the follicle (7) Ultnnately these structures 
penah but it is important to know that 
parthenogeneticall) deixlopmg embryonal 
structures occur m certain o\'anes if we wish 
to trace to their source the \'anous functions 
exercised by the omnes. In addition we 
find medullary canals or cell rows which are of 
extraneous ongin and unite onij secondarily 
with the oi’arj As for as we know no 
definite function can be attributed to them 


n CYCLICAL CHANGES OCCUHIUNG IN THE 
OVARIES 

In the ovanes of some spedes well-defined 
cj die changes occur (8) The> are not 
cquallyprcsentin all speaes In the gumca 
pig just poor to ovulation a simultaneous 
sudden degeneration of all but the smallest 
follidessetsm while m other speaes the cydic 
o\nilation seems merely to lead to the forma 
tion of periodic corpora lutea without a con 
comitont revolutionary change in the con 
dition of the folhdes In still others as m 
the rabbit, such regular cyclic changes are 
dependent on the occurrence of copulation 
and subsequent pregnancy After completion 
of pregnanej the animal is accessible to a 
new copulation and a new pregnancy occurs 
In this latter daas of animals spontaneous 
ovulation without a precedmg copulation 
does not usually take place. Agam in other 
speaes copulation and pregnancy ore limited 
to certain seasons. 

The initiation of the cyclic changes m the 
ovary as well as the development of the cor 
pus lutemn depend on ovulation- Ovulation 
IS probably preceded by marked changes of the 
circulatory conditions in the ovary which 
lead to atresia of folhdes. In one case 
however we apparently succeeded m produc 
mg corpora lutea experimentally without the 
occurrence of a spontaneous ovulation and the 
concomitant degeneration of folhdes by cut 
ting Into a mature folhde in the guinea pig (9) 
In the rabbit, such an experimental produc 
tion of corpora lutea can be more readily 
accomplished according to the findings of 
Ancel and Bourn (10) and of Regaud and 
Dubreufl (ii) 

We must analyze the conditions that lead to 
ovulation if we wish to obtam an imdcrstand 
ing of the cydic changes m the ovary and of 
the consecutive cydic changes m the uterus 
and mammary gland We ore now m a 
position to giv’o an analysis of this process 
which while not yet complete in every 
particular at least defines its pnnapal fac 
tore. 

Ovulation Is retarded by the corpus lute- 
urn and the essential factor in this process 
is the existence withm the ovary' of a self 
regulating mechanism The corpus lutcum 
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itsol/ th£ result ol an oMjhtion provMc* a 
mcchnaum pre\ eating o\TilaUon and there- 
fore the production of new corpora lutea 
The mechamsm is automatic comparable to 
that regulating respiration 

Several writers sudi as Beard (la) Pre- 
naat (15) Sondes (14) and SkrobinsU (15) 
lia>T expressed hjTwthctically the view that 
the corpus luteuai might prevent ovulation* 
None of them attempted to give o proof 
of this suggestion and the majority of all 
3n\'e3t3gatorB rejected JL ETperiments on a 
large scale which the writer carried out mth 
out the kno^edge of the writings of the pre 
>•10115 authors however proved wit^ut 
doubt that the corpus futeum actually pos 
teases tuck an Influence ( 16) 

Ovulation Is accelerated by the removal of 
corpus luteiun for we find that if at an early 
penod of the sexual cycle we cut out all the 
corpora lutca the next omiIsood Is moch 
accelerated and the sexual penod shortened 
These experimental findings were recently 
confirmed bj Rajiaond Pear! and Surface 
(17) The> showwl that injections of corpus 
luteom ertnet into fowl delaj'ed or pro-ented 
ovoUatioa the number of eggs hud was con- 
sderably diminished in the injected animals 
We earned out a few similar eipenmcnts on 
guinea pigs. ^VhDe in some injected guinea 
pigs ovulation was apparently delayed in 
others it took place at the eioccted term de- 
spite the fact that these animals had repeated 
ly recei\’ed large doses of lutein (18) We 
may therefore conclude that injections of 
Intern extract cannot wholly take the place of 
the living corpus luteum IV^ther or not 
they mn do so partially m mammals, I am not 
prepared to say on the evidence at hand 

The acceleration of ovulation produced 
through extirpation of the corpora lutca is 
limited the next ovulation has to await the 
maturation of follicles. Without the presence 
of mature foDldes s new ovulation cannot 
take place even m the absence of corpora 
lotea. 

There is a third set of accessory factor* of 
rignificance In the occurrence of ovulation 
chief among which is copulation The im 
portonce of this factor varies considerably in 
different specks of a n i m a l s. In the guinea 


pig ft has at best only a slight afgnifictnee 
on the other hand, it is very important b the 
rabbit where usually despite the prewKe 
of the first two factors ovulation does ojt 
take place without a preceding ccpulation (19) 

Oimifltion is retarded bj the presence of 
dedduomatg. There is no doubt that the 
presence of ancxpcrimcntallvproduceddedd' 
uoma In the uterus (or its equivalent durtni 
pregnancy the maternal placenta — tide m/rsj 
as long fls It IS growing or at least living, hu 4 
certain ddayin^ effect on ovolabon (toj 
This effect, bowevTr is only present provided 
the corpora lutea ha\"e not prevknuly been 
extirpated If this has been done the pte 
mature ovulation occurs, even in the presence 
of a well developed dedduoma (31) and u 
we shall shortly sec of a maternal placenta. 

W e must therefore assume that the deesdu 
oma dtheracts b> prolongingthefunctiooing 
of the corpus luteum and thus indirectly pre- 
wntlng copulation or that we hare to deal 
with the summation of the effect of coeport 
lutea and dedduoma under conditions is niiidi 
cither alone would be too weak to prerent 
o\'u]atioD 

But this dela>’ is oqJ; temporary sooner tr 
bter the ovulation takes place notwithstand- 
ing the presence of a de^uoma WbcthH 
or Dot in such cases o>’ulatioQ has to be pre 
ceded b> the death of the greater part of the 
deciduoma U at present still an open questbn. 
It seems, howrvTr that extirpation of tie 
whole or of the greater part of the uterus rvefi 
without the presence of deaduoma. may lead 
to a prolongation of the hfe of the cotp*3i 
luteum and a dday m oTilation (18) Here 
also further in\'estigation3 are necasaiy 
Extirpation of the greater part of the thyrda 
on the other hand, need not be followed by s 
dday in ovulation in the guinea pig (w) 

Prolonged retardation of o\'ulation occurs 
os the result of the presence of a corpus luteum 
of pregnancy Ehinng pregnancy the corpus 
luteum pCTiists — at least in the guinea pig 
and therefore no ovulaticm takes place dtn^ 
pregnancy There is at present no qieao 
of anlfTiwU known where ovulation occurs 
during pregnancy If wo extirpate the coi 
pora lutea of a pregnant guinea pig bowrrti 
at the time when such an interference does 
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not necessarily lead to an mterrupUon of 
pregnane} a new ovulation occurs In the 
pregnant animal just as early as In a non 
pregnant nnimal under the same conditions 
Such an ovulation during pregnancy may take 
place without leading to abortion It is 
therefore essentially the function of the cor 
pus lutemn which prevents a new oNnilabon 
during pregnancy and not the direct action of 
the embryo It is possible that m certain 
species secondary factors active during preg 
nancy are added to the influence of the corpus 
luteum This we would have to assume 
if m some speaes the corpora lutea should be 
found entirel} absent dunng the second part 
of pregnancy 

It would be of great Interest to discover the factor 
responsible for the prolonged hfe of the corpus Inte- 
Tun during pregnancy We suggested formerly the 
possibility that the embryo has such a foDt^on 
however a mote recent observation makes the cor 
rectness of Una hypothesis doabtfuL In an early 
stage of an extra-uteilDe pregnancy erpen men tally 

f irodoced we observed degeneration of the corpora 
atea and subsequent new ovuladon ootwlthatand 
the mesencB hi a living embr> o of autochtbonoua 
ori^ (si) Furthermore intemting eiperimenia 
of IL T Frank, who found that LmplantaUon of 
fcetal ttmetores Into rats, which led to the produc 
UoQ of teratomata, did not prevent degeneration of 
corpora Intea, point to the same condosion (ss) 
It a therefore in all probabiLty not the direct In- 
fluence of the embryo which prolong the lifo of 
the corpora lutea and nrevenu ovation d uring 
pregnancy \\ e stated above that m cases In which 
growing deaduomata were present In the uterus, 
ovulation was delayed and apparently the life of 
the corpora lutea prolonged. Thus It u pwssible 
that the maternal placenta plays an active rdle In 
preserving the life of the corpora lutea. Whether 
this effect is direct or Indirect, perhaps by Inflaendng 
of circulatory conditions In uterus and ovaries, fa 
as yet oncerudn. W e may consider It os very prob- 
able that the same factors which prolong the life 
of the corpus luteum during pregnancy are also re 
spwnsible for the greater dci^opmciit of the theca 
interna (*3) and for the devdopment of deddua 
like cells in the cortex of the ovary and occasionally 
elsewhere In adjoining organs in woman. 

After we had established the significance of 
the corpus luteum for ovulation two questions 
had still to be deaded (i) Is the effect 
of the corpus luteum m pre\‘enting ovulation 
a merely mechamcal one or Is it due to more 
complex action’ (2) Does the corpus lute 
um prc\*ent o^'ulatlon b} Interfering with the 


maturation of follicles or by preventmg the 
rupture of the follicle? 

As to the first question we could show that 
the effect of the corpus lutemn is not a 
mechanical one Extirpation of other parts 
of the o\ary are without effecL Extirpation 
of the corpus lutemn in one ovary affects 
ovulation m the other ovary Inasmuch as 
the presence of sensory nerves m rapidly 
developing corpora lutea at early stages of 
development Is improbable we have to assume 
that the action of the corpus lutemn is a diem 
ical one A substance secreted by the corpus 
luteum affects the folhdes cither directly or 
indirectly through influence upon the \'aso- 
motor nerves m the ovary 

As to the second question we can state that 
in the guinea pig and rabbit, the corpus lutemn 
merely prevents ovulation, and not the ma 
turation of folhdes which takes place m a 
normal manner (24) Possibly the same fac 
tor which prevents ovulation may m other 
speaes as for instance in man have the ad 
diUonal power of preventing the full develop- 
ment of the folhdes. At least it seems that 
in man and certain other speaes a full de- 
velopment of folhdes docs not take place 
dunng pregnancy (33) If the finding of 
Stratz who states that in Tupaja and some 
related nmmnls well-developed corpora lutea 
arc absent dunng the latter part of pregnancy 
IS correct then we would have to assume 
that some other factor than the corpus lute 
um prevents the full development of folhdes 
an interpretation which would harmonise 
well with the fact that In certam speaes 
folhdes becomematnredmingpregnancy (24) 
In discussmg the action ofintcrstiUal gland 
we mentioned above that Ancel and Bourn (6) 
assume that the occurrence of penodic corpora 
lutea and of mterstltial gland are mutiially 
cidusive this would imply that animals with 
an interstitial gland do not ovulate spon 
tancously We found that m animals with 
periodic corpora lutea (guinea pig) the pres- 
ence of corpora lutea leads to an inhibition of 
ovulation Now if it should prove correct 
that animals possessing an interstitial gland 
do not ovulate spontaneously we maj sug 
gest that possibly the so-c^ed interstiti^ 
gland Is the structure responsible for thi< in 
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Wbitioa, that it mcrcases the tonua of those 
mcchamamstriuth oppose ovulation therefore 
additional factors as copulation must come 
into play in order to ovurcoine the greater 
strength of the InhJbJtive factors At present 
we can regard such a statement merely as a 
hypothesis which md> however deserve 
co^deration. 

la fcIXATION »)r 0\ \RL\N TO UTTRINC CVCLC 
After this aaolj’sis of thr self regulating 
mechanisms within the oTOrv and capcaally of 
the rfilc of the corpus luteum m thik mechan 
ism and of the f ictors underhang ovulation 
ire shall next consider the ixlation between 
ovarian and uUrine cj<ics 

The noatomi t Bom expressed hj^pothet 
icall) the view that it is the fun Um of the 
corpus luteum 1 1 mote [wssible the nidation 
of the ovum In the utenne mucosa and to In 
sure the development of the embf>'o L. 
Fraeoiel (33) fut Borns hypothesis to on 
e^nmcQtal te^c on rabbits that had copu* 
latcd b) inquiring into the effects of cas- 
tration and of bumuig out of the corpora 
lutea on the course of pregnanq He came 
to the conclusion that castration as well os 
burning of the corpora lutea in the brst half 
of pregnane) led to retrogression of pregnancy 
and to abortion The number of the eipcn 
ments cm which be based his coudusion was 
however relatively small furthermore preg 
nancy Is readil) inGucnccd by other opera 
tivn nnd experimental procedures and Uicre 
fore m the yean following Fraenkef s pubJica 
tion, his conclusions, os far as they concerned 
the effect of the corpora lutea on pregnancy 
were not accepted by many perhaps not by 
the majorit) of gynecologists, while the effect 
of ovariectomy was conceded if not by sU 
at least by the larger number of investigators. 
It was only several years after the significance 
of the corpus luteum for the uterine cycle 
and for the devdopmeut of the maternal 
placenta had been established by safer 
methods (a6) that Fraeokcl (37) in another 
publication published the results of a larger 
number of eiperinientf which showed that 
after removal ol the coqxwa lutea pregnancy is 
intctTupted m a much greater number of cases 
than ^ter other ejqjcnmental interferences 


But even granted that the extirpstioei erf 
corpora lutea during the first half of pregaiDcy 
interferes with the progress of pregnancy 
such a conclusion would not give us any in- 
ijght into themanner in which ti^coipashrte 
um affects the uterine mucosa- Ontlmbasii 
any c-tplanatlon would be purely hypothetical 
As a matter of fact FraenieJ did not exprea 
dcarlv his \ncws as to the manner in which tie 
corpus luteum acted on the utenne mneosa. 
He Speaks of a softening trophic, hyperema- 
ing influence ol the corpus luteum on the 
mucosa which makes it suitable for the njda 
Uon and development of the omm. He 
disclaims the belief that the corpus Jateum 
has necessanly anything to do with the (i^ 
vclonraent of the maternal placenta (35) 

The eiTxrimcntaJ method usedbyFraenlei 
was not smted to throw bght on the infloecct 
exerted bv the corpus luteum on the trtena. 
This influence could be elucidated only hi 
e x po r u n rots in which the changes In theatenn 
could be studied diwtly without the later 
ference ol a fertiiitcd ovum It was therefore 
necessary to eiclode pregnancy “niii »6 
accomplUbed either by ligation of the W 
lopian tubes soon after copulation, or by 
using guinea pigs (females kept sepantei 
from males) m which heat had been obsen'ed 
(36) In the normal guinea pig a spcfflti 
oeous ovulation takes place at tne time of best 
in almost all cases. The same principle was 
latar opplied by Boulo and Aniil In a stone- 
what modified form (j8) these inveidgatot* 
prevented pregnancy and determioed ervah- 
tloD by copulating female rabbits with a iraie 
whose vasa deferentia had been previoQsly 
bgitured AVe succeeded fnrtbHmoce in 
substituting ordinary foreign bodies and other 
mechanical stimuli for the action of the ovum 
and thus we were able to analyte the fsetort 
that regulate the cyclic changes m the utm» 
and the development of the nutcmal plx 
centa. 

TVeshallpresentm thefoDowmgparagrt^ 
some of the principal conduslons (36) ^ 
rived from th« investigations. If we apply 
certain well-defined mechanical stimuli to * 
utenne mucosa which has been prenou^ 
sensltixed by the Internal secretion 01 the 
corpus luteum, a maternal placenta Is pr>- 
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duccd at the place of stimulation The 
mechanical stimulus takes the place of the 
ovum Without the presence of a mechanical 
stimulus the utenne mucosa undergoes slight 
deaduol changes imder the influence of a 
substance secreted by the corpus luteum 
We ma> assume that m the latter case the 
stimuli present In normal life and acting on a 
sensitixed uterus produce these proliferative 
changes. 

After the foregomg facts had been establish 
ed by the writer Anccl and Bourn (28) In 
the case of the rabbit, and ourselves (20) 
m the case of the gumea pig studied in detail 
the pareUelism between the development of 
the corpus luteum and the cychc changes m 
the utenne mucosa. The expenmental pro- 
duction of the maternal placenta has been 
accomplished by ourselves and subsequently 
by Bouin and Ancel Biedl and others, m the 
case of the rabbit and gumea pig and by R 
T Frank (aa) m the case of the rat 

It IS possible to produce experimentally 
a much larger quantity of maternal placenta 
than IS ever pr^uced m life In ttus as m 
other cases there is present a margin of 
reserve force which 13 not called upon In the 
actual conditions of life 

Variations in reqwnse to the sensitudng 
substance were notei Certain relations exist 
between the cjuantity of the chemical sub- 
stance given off by the corpus luteum and the 
response obtained by a mechanical stimulus. 
The mechanical (in the case of the maternal 
placenta) or the metabohe stimulus (m the 
case of the ordinary cyclic deddual changes) 
chats a response m the form of growth pro- 
cesses of the uterine mucosa only after the 
latter has received a certam quantity" of this 
substance and has thus been sensitixed If 
the mechanical stimulus is applied at the time 
at which the corpus luteum is beginning to 
secrete no growth reaction or only a trace, 
is obtamed On the other hand after the 
substance has fully sensitixed the uterine 
wall the secretion of the substance contmucs 
for a few more days and mcreases the growth 
reaction which has now reached its maximum 
deiTlopmcnt. By experunents m which the 
uterus IS transplanted at vanous penods of 
scnsltixatlon the curv’c of sensltixation can bo 


established and furthermore it can be proved 
that the secretion of the substance continues 
for some time after the mechamcal stimulus 
has been applied if the optimum time has 
been selected The egg fixes itself in the 
utenne mucosa at appromnately the time 
when the maximum scnsibxatlon of the mu 
cosa has been obtained 

The sensitixingsubstancels not mdividual — 
specific the substance of one mdividual is 
able to call forth growth processes m the 
scnsiUxcd uterus of a different individual of 
the same speaes. But certain other sub- 
stances (homoiotoxins) m the second mdivid 
ual cause the reaction m the strange organism 
to be less marked than m the organism to 
which it belonged 

The sejiMtinng substance produces m each 
speaes specific growth reactions which differ 
from those produced m other species The 
structure of the expenmental dedduomata 
In a given speaes corresponds to the normal 
structure of the maternaJ pbcenta during 
pregnancy It Is probably this unlikeness 
in the structure of the placenta m vanous 
spedes (dependent upon quantitative dif 
fcrencca in the cell proliferation of vanous 
tissues and on differences in the penod at 
which this cell proliferation sets in) that ac 
counts for the apparent dissimilanty m read 
iness of response to stimuli produang arti 
fiaal dedduomata 

In the gumea pig and probablj m the rabbit 
the sensltixation through corpus luteum sub- 
stance 15 Btnctly limited to the mucosa 
of the uterus In the gumeapig dedduoma 
ta or dcdduol reaction can be experimentally 
produad only m the utenne mucosa. With 
this fact accords the observation that m cases 
of extra utenne pregnancy In guinea pigs 
which were found by the writer (7) occur 
nng in the ovanes as the result of partheno- 
genebc development of the egg end m a case 
experimentally produced on the peritoneal 
side of the uterus (21) only the embryonal 
placenta is produced without any reaction 
on the part of the surrounding maternal tissue 
But while the egg can fix itself without de- 
ddua, the development of the embryo under 
these conditions is very much retarded and 
remains mcomplete and apparently the later 
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stages of aubryonal development ore not 
reached 

It is dllTereiit in women and perhaps In 
certain other mammals Here we nonnoDy 
find dunng pre^nanq that In the cortex of 
the ovary and in adjoining organs elsewhere 
there is a transformation of stroma cells into 
cells which at least resemble deadua cells. 
It scons furthermore that in these species 
deddua can be produced In the fal^ian 
tubes in cases of tubal pregnancy In the 
gumea pig it has so far been Impossible for 
the writer to produce tubal pregnane) ciperi 
mentally and as prr\T0uslj stated in those 
cases in which extra uterine prtfgnonc) was 
produced or observed elsewhere fhnn in the 
tube a much delaj-ed development occurred 
apparently not leading to the formation of a 
mature fertus May not the explanation 
be that the difference in the readiness with 
which extra utenne pregnane) dc\'clops m 
different speaes depends in part at least 
upon the readiness vrith which the stroma of 
the best responds with the production of a 
decidua fa\‘orabIe for the de\xlopraent of the 
embr^xi? 

De^uomata produced expertmentafly 
have a limited existence N-arymg in different 
cases They usually become necrotic after a 
life extending over a period var>‘ing ap- 
proximately between 12 and 2c days. The 
cydic proU/cratlon in the uterine mucosa 
bias a duration of only a few dA)’S. Extir 
pation of the ovaries or of the corpora lutea 
at a time when enough sensitizing substance 
reached the utenne mucosa to cause pro- 
duction of deadnomata in the majorit> 
of not only prevents the dedduomata 
from attaining their full size but causes an 
earlier and more extensive degeneration of 
such dedduomata as develop under these 
conditions. The necroses observed In these 
cases are usnalJy combined with haanorrhages 
and It appears that the hirmorrhages arc the 
cause of at least a considerable part of the 
necroses 

On the other hand dedduomata produced 
by mechanical means m one ham of the uterus, 
while the other hom ts pregnant, show a great 
prolongation of life at times through the 
whole penod of pregnancy this prolongation 


of life of the dedduoma accords with the fict 
that during pregnancy the deadua renaim 
alive unless the choriomc cells of the anbiyo 
destroy it But the behavior of the deada> 
mata in a non pregnant hom of tl^ ntenu 
proves that this prolongation of life is not diM 
to the direct localized effect of the embryo ot 
chorion but to a distant effect of either tk 
embryomc structures or of the corpora hites 
which persist during pregnane) 

WTiich one of these alternatives is titf tree 
cause of the prolongation of life of the deefeb- 
omata daring pregnancy wo cannot definitely 
dedde. W e may however state that If the 
corpus latcmn should prove to be the cause 
of the longer life of the deadua, this effect 
cannot be due to a continuous elabontiai 
by the corpus lutcum of the substance which 
calls forth the growth of the deddua or of the 
dedduoma for we can show that at a time 
when the h/c of the decfduoma is thus pto- 
loDgcd the sensitizing substance is no looger 
prefaced in the corpus luteum, or Is produced 
m such small quantities that it is no Icrcgei 
able to effect a senaitiatfon to mechanical 
growth stimuli Jo fact the production of thh 
sensitizing substance extends only over t 
rdatfvdy short penod in the earl) life of the 
corpus luteum 

We must then assume either that we have 
to deal with two entirely different actions cf 
the corpus luteum the one responsible for 
the sensitization of the uterus a^ the other 
for tb© prolongation of life of the deadneoa 
or that only one substance is secreted but m 
different quantities at different periods of the 
life of the corpus luteum A sensltiiation 
leading to the new formation of 
would require a much greater (mantity d 
substance than preservation of deddua al* 
ready produced 

It is a well Lnowp fact that, in cases f> 
tubal pregnancy in woman, deddual changes 
am be found in the uterus. In this case ^ 
evidently have to deal with a similar coodi- 
tion Tbo dcdduol growth m the otems 
Initiated through the developiiig corpus 
in a manner corresponding to the one founn 
normally at a definite penod of the sexual 
<ydo in the guinea pig and rabbit (but 
slbly somewhat more rigorota undei the In 
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fluence of the corpus lutcum of pregnancy) 
IS protected from the degenerative processes 
which would affect it without pregnancy, juat 
as the deaduoma is kept alive through dis 
tance action during pregnancy 

r\ CYCLICAI- CHANGES IN THE TTTERUS 

Corresponding to the cyclic changes in 
the ovaxy a definite cycle of changes occurs 
m the uterus (20 and 28) This cycle in 
dudes alternating penods of activity and 
rest and manifests itself m changes In epithe- 
lial as well as In connective tissue structures 
It is impossible at this place to attempt a 
description of these changes but casual men 
tion may be made that in the guinea pig 
solely on the basis of these uterme changes 
it is possible to detennme whether an ovula 
tlon is impicnding or whether it has just been 
completed without recourse to on cxamina 
tlon of the ovaries (20) As far os the mech 
anism of these changes is concerned we can 
divide the cyde into two or more periods 
The first period comprising the heat changes 
in the uterus and the changes accompanying 
and directly following ovulation is not caused 
by the activity of the corpus luteum but on 
the contrary is actually prc\’ented by IL 
Preceding extirpation or degeneration of the 
corpora lutea is a prerequisite for this phase 
of the utenne cyde It does not, however 
occur in the at^nce of the ovary (26 20 
and 16) The question therefore arises as 
to which part of the ovary is responsible for 
these changes in the uterus 

That the so-called Interstitial gland causes 
heat and ovulation is improbable for the 
following reasons (a) In the guinea pig and 
numerous other speaes an interstitial 
gland m the sense In which we use this term 
does not occur (6) The anologon of an 
mtcrstitial gland the theca Interna of atretic 
follides Is \Try strongly de\'doped at penods 
m which heat is absent os for instance 5 to 7 
day’s after ovulation and Is present also in 
old guinea pigs or in animals with so-called 
hy’potypical ovaries (24) (c) If we examine 

the o\'anc3 of guinea pigs at the period irame- 
diatdy prccedmg thdr first ov’ulation we 
find only a relati\'cly small number of atretic 
follides and the so-called interstitial gland 


or its analogon plays no significant part m 
such on ovary There are, howewr one or 
more mature follides Invariably present at 
the time of heat The character of the gninu 
losa cells of mature follides differs in certain 
respects from those of ordinary large follides 
It 13 therefore probable that, In the absence 
of the inhibiting substance secreted by the 
corpus lutcum the mature follides gl^T off 
the substance causmg the phenomena of 
growth and produce the circulatory changes 
characteristic of this period. We have some 
ground for the behef that directly or mdlrcctly 
the same two factors (presence of mature 
follides and absence of corpora lutea) are 
likewise responsible for the psychical mam 
festallons of heat m those speaes in which 
sexual desire is limited to certain periods. 
On the whole the psychical signs of heat ore 
more variable than the bo^y mamfesta 
tions and, with the gradual development of 
a thought world, substituting m the mdividual 
to some extent the real world these psychical 
phenomena become more or less independent 
of the factors to which they owe their origin. 
While it is thus very probable that the mature 
folhdes are responsible for this phase of the 
sexual cyde we can at the present time not 
altogether erdude the partidpation of some 
other constituents of the follicular apparatus 
The second phase of the sexual cy de stands 
under the influence of the corpus luteum The 
corpus lutcum calls forth weak deaduol 
growth processes in the non pregnant animaL 
In case pregnancy docs not de\’clop thi^ 
phase IS followed by a third phase m which the 
corpus luteum has ceased to secrete the growth 
5ul»tancc and retrogression of theproliferativc 
changes of the second phase takes place If 
pregnancy does take place the proliferation 
proceeds to the formation of a deddua. In 
the fourth phase this substance Is likewise ab- 
sent and the uterus is ra ting E^’en if preg 
nancy docs ocoir the corpus luteum ceases to 
produce the growth sufcatance at the same 
time os without pregnxmey In both cases 
this substance is present m the gulncaplg only 
from the second or third to the dghth or 
ninth day after o\'uIation The condusion 
that in the third and fourth phases of the 
sexual cyde the growth substance of the 
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coTpua lutmm is no longer lecreted Is not 
merely an hypothesis based on histological 
Inferences, but has been definitely proved by 
us through several senes of experiments (26) 
We note shear that through the extirpation 
of corpora lutea a new ovulation and ^th It 
the onset of a new sexual cyde fn the oterus 
can be accelerated This eipemnentally 
accelerated heat and o\'ulaDon rnlla forth the 
same course of cychc changes in the uterus 
which would be Icmnd m the of ovulation 
at the normal time There is hovrew one 
excrotion to this rule if In a pregnant nnlmal 
all the corpora lutea are ejosed the onset of 
a new o\'uJatlon is hastened as was stated 
above but dunng pregnancy the accelerated 
o\Tilation is not fdlowed by the onset of a 
new cyxlc m the uterine mucosa (jo) 
places of the uterine mucosa distant from the 
insertion of the o\'Ujn do not undergo any of 
the cyclic changes noted in non pregnant 
animals. During pregnancy there must there 
fore be present some (chemical — ?) mechan 
ism which neutmlixes the effect of the sub- 
stances which affect the growth pheiKtmena 
in the uterus (mature follicles — ?) and corpora 
lutea) There is therefore a double mechan 
iam which protects the pregnant onimaJ from 
a new ovulaGon and Its effects, namely (o) 
the persistence of the corpus lutcum which 
pre%Tnts a new ovulation during pregnancy 
and (i) if this bamef fhouJd be broken there 
remains a second as yrt unanalyaed line of 
defense bv which the uterus is prevented from 
reacting m the usual manner to the growth 
aubstances produced In the ovary 

Is action of corpus luteinn on uterus and on 
ovary due to production of two substances? 
Dunng the early period of Its cnsteoce the 
corpus luteum, as stated produces a growth 
iniKrtance which affects the uterus. After 
the first penod has passed the existence of 
this substance cannot be demonstrated de- 
spite the fact that the uterus maintains its 
power to react to such a substance m the 
typical minner (36) — as shown by the effects 
of an artifidalfy accelerated oinlation (16 
and 20) On the other hand we ha\*e seen 
fTiat the corpus luteum produces throughout 
a much longer penod of its existence a sub- 
stance which prevents crvulatlon (16) Shall 


we then conclude that the corpus luteum 
produces two different substances one deter 
mining growth processes in the uterus and the 
other the inhibition of ovulation or ire wc 
dealing with differences in the craintlty In 
which one and the same substance Is produced 
at different periods of the life of the corpus 
luteum? In the latter case wc would hau to 
make the further assoroptkm that for the 
growth effects a much Ur^ quantity of this 
substance Is required than for the inhibition 
of ovulation. This question cannot be defi- 
nitclv aniwcred at the present time, bnt we 
must consider it a step forward tint the es- 
tabitsbed facts make it possible to put the 
problem m such a defimte manner 
After the mechanism of the cydic changes 
in the uterus had thus been experuncntally 
onaJyxed in the case of non-menstruatir* 
onmi f W . It was of mterest to coireLitc with 
this cycle the cyclic changes found in the 
uterus of menstruating animals The cydk 
changes b the uterus of menstruating a n i mb 
have been studied especially bv Heape (jj! 
Marshall (50) nnW Hitschmann and Adlff 
(ji) Subsequently Robert Meyer (») 
Ruge 0 *) ochro^er (33) and others ap- 
plied the knowledge which the experimental 
analysis of the sexual cycle in the guinea pig 
and rabbit had lumished especially as to tie 
significance of the corpos luteum to the study 
of the stxusJ cycle in woman and conelated 
these cyclic changes with the periods of de- 
velopment and dedine of the corpus lutann. 
A consistenl comparison between these 
cycles led necessarily to the (Xndusjon that 
the growth processes in the oterus must be 
preceded by avTolation and thus the 
of L. Fracnkcl (25 and a?) who maintauied 
that ovulation preceded mcnstnutkin were 
confirmed. We may then infer that condltk^ 
in wconan ore essentially the same ^ ^ 
■nfmnJt 20 which the jiie chsnt s m of tw 
sexual cyde had previously been establahed 
by cipenment. Utenne beat and ovulation 
and the morphological changes accon^any 
mg them depend upon the aioence of the 
corpus luteum, while the deadual chan^ and 
phenomena of secretion in the ^ands, depend 
upon its presence- Menstruation introduces 
a complication Into the cyde irusmuch as 
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DUcrvBmtdc al the icra^ cyde. L Is the gtdxee pig IL la 

epe* &od womeiL fSL Iq the dog. 


tiic cessation of growth processes is followed penod of time vrilhout the presence of ovaries 
by necrotic changes m the mucosa and by It 13 possible that in those cases which were 
iuemoirhages These changes are perhaps complicated by inflammatory processes m the 
m some respects analogous to those obser\'ed pelvis remnants of ovanes had remained mas- 
in deaduomata and in tumors here also a much as the complete absence of the ovaries 
cessation of growth processes is followed by has as for as we are aware not been verl 
hajnorrhage and necrosis of the tissues In fied by autopsies. But if it is true that men 
the uterine cycle of menstruating nnhnah struaUon may actually occur permanently 
there is therefore added to the growth phe- without the presence of ovaries and not 
nomcna initiated by the corpus luteum and merely for a brief penod following castration 
mature foUlde a secondary growth process wo would have to assume that cer tain vaso- 
namely a regeneration of defects in the uter motor phenomena after they have once been 
me mucosa Initiated by the ovanes may later be called 

It IS highly probable that vasomotor phe- forth through processes m the cerebral nervous 
nomcna play some part m menstruation, system The fact that hypnotic suggestion 
These vasomotor phenomena are normally can influence the time of the onset of men 
dominated by the ovary and probably by the struation mdicates that the central nervous 
corpus lutcran Menstnmaon commonly system docs play a certain lAle in menstrua 
ceases soon after castration and reappears tion 

after transplantation of the ovanes, as There ore certain aiumflU m which the 
Halban (54) and others have shown. Obscr utenne cyclic changes ore still wrongly 
vations have howe\’er been recorded (GcU mterpteted by some recent workers I refer 
horn 35 and others) which seem to mdicate parUculaTly to the c>'cle m the dog Here 
that menstruation may persist for a long slight hemorrhages seem to occur during the 
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period of heat these hiemoiThagcs have been 
erroneously analogized with menstruation in 
primates. Tlic careful work of Keller (36) 
howe\’cr makes it perfectly dear that these 
hieinorrlmges are due to the hypencmia 
which characterize the uterine mucosa at 
the time of heat and ovulation. True men 
stmatfon evidently docs not occur in the dog 
The cyde m the dog accords therefore m all 
essentials with what has been establlsbcd 
eipenmentaJly m the gulneapig and m the 
rabbit and likewise confirmed m the of 
woman It is therefore inadmlssable to use 
such cychc changes as an argument against 
the significance of the corpus luteum for men 
struation. 

V crUlBH NON-CYCUCAL OVAWAW INFI.CENCE3 
In addition to the functions which we have 
discussed so far and which refer to cy'dlcsJ 
changes within the ovary and Oteros the 
ovary exerts a trophic lofloence of a non 
cydicnl nature. After extirpation of the 
ovaries the uterus bccomea markedly atro- 
phic This effect howe\tr does not im 
mediately foQow castradon Considerable 
time most elapse before the atrophy becomes 
very marked In a similar manner atrophy 
of the mammary gland follows castration. IT 
the castmdon takes place before puberty 
neither uterus nor mammary gland become 
sexually mature Likcwtse at the onset 
of the menopause atrophic condidoos in the 
ovary are accompanied b> atrophy of uterus 
and mammary gland. Through transplan 
tation of the ovaries in anlmab and man, it 
has been possible to prevent the atrophy 0/ 
the uterus and mammary gland which follows 
castration or lack, of functian of the ovanes. 
(Morris, 37 Knauer 38 HaJban, 39 Marahal) 
and Jolly 40 hfartin, 41 and others) 

The ovary detennines the development of 
secondary sexual characters In the female and 
It 13 e\m possible through transplantation 
of the ovanes into castrated male* to caD 
forth growth processes in the mammary gland 
(Steinach, 42 Athias 43) end to chan^ mole 
into female ps>-chlcal characters (42) As 
Stcinach has shown the ovanes not only 
stimulate the development of female sexual 
characters but also Inhibit the development 


of male characters (43) On the IwtU of the 
effect of transplantation of the ovanes we 
may conclude that the ovaries exert this in- 
fluence through a substance given off Into the 
arculnllcm This substance then acts on the 
uterus and mammary glands and other organs 
cither directly or throuA the nervous systwn. 
Which part of the ovaries exerts this functlaa 
It IS impossible to state at present with any 
degree of certainty Steinach believes, it 
seems to me witb^t sufEaent foundatke, 
that the interstitial gland is responsible for 
this effect. Pearl who describes In a cow 
the change from ertam female into naJe 
characters, believes that the absence of s 
substance secreted by the corpus luteum was 
re^ionslble for this cJiange, bcimuse the cystic 
ov-anes of the animal contained all ovanan 
constituents with exception of the corpoj 
luteum (44) 

In mors remit experiments Ptnrl (4s) mcceeded 
In dinUnUMpji la fenuk fowl the reurtUtion la 
growth chiuactolnie of the fcmtle >ex by addinf 
C« taUs to the diet corpus lotevin ruwisce or 
eitnctJ of cor p tB lutetna in NaQ aointios co«n- 
tencted the effect of the Czsalu aad tho* teodedte 
preserve the fnnak differential characters. Peul 
coododes therefore that the c or ptia lateiuB is re 
teondUe for the productfoa of tecoadiry Mxtal 
ensneteo. And inaamndi u corpus lateos fa acZ 
twesenl la fend, be farthennon contdudes that aa 
identical ruhstasce must be prodaced also in other 
parts of emry If this luatiiptlcin should pnrre 
conwt It then wtrold follow that there are sertnl 
active eohetaaces in the eorrns ioreuio, fcetaaae the 
•ubstasces through which the corpus lateum affects 
the cydk changes In the otenis a^ which regoiate 
ovnlation, are not present in the rest of the owy 
but ooty in the corpora lutes, sod the lohetance 
rcqxiaiiDle ier the cychc chanxes in the uteres 
appears only at certain perioda in the Ufe of the coc 
pus lotcoin. At best we can therefore asnune on 
the basil of Peaii • interestinc axperiments tbit 
certain nibetancei pcesent in the corpoi hatciini are 
not sepdilc, but common to both the corpus lole^ 
and the rest of the ovary It would b* 
slcable to cairy on control ciperimetue in vhjai 
ovarian lostad of corpns luteum substance were 
used in similar cxperimeiLta. 

VI. KT TI X T E raODtrciD BY OVARIAJif KCTSACTS 

Attempts have been made to throw ad- 
ditional light on the character of the actJ\T 
substances In the ovaries by injecting extracts 
or press Juices of conatiturats of the ovorte* 
or other organs into virgin or csitrated 
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^nimnU We found that the repeated laocu 
lation of the corpus lutetim of the guinea 
pig at a tnnc when it was known to contain 
the active growth substance into other guinea 
pigs did not ha\’e the effect of the hving cor 
pus lutcmn which is secreted continuously 
within the organism It is however possible 
that It exerted a shght effect in one or two 
cases. R T Frank (47) found that mjection 
of corpus luteum substance obtained from 
other speaes was without effect on the cjchc 
changes of the uterus and did not permit the 
production of deaduomata In more recent 
experiments we found that injection of cow 
corpus luteum extracts m NaCl solution does 
not prevent necrosis of the dedduomata nor 
does It prolong the life of deaduomata m 
guinea pigs (18) On the other hand recent 
experiments by Aschner (4B) Adler (49) 
Fellner (50) Schickele (51) Okintschitz (52) 
seem to establish the fact that injection of 
extracts or press jnices of ovanes and placenta 
cause hypencmia of conjunctiva and vulva 
and hyperemia and thickening of the uterus 
The epithelium of the uterus becomes higher 
and the connective-tissue cells of the mucosa 
vesicular In estimating the significance of 
this latter work we must emphasire (i) that 
the results of \'anous m\'estigators arc con 
tradlctory £is to the active constituent in the 
ovary while some find the corpus luteum ef 
fective, the majority find it Inacdve or at 
least less active than other parts of the ovary 
There arc also discrepances as to the effect of 
boDing and the effect of the medium of extrac 
tion on the eiBcacy of the extracL (3) It has 
been erroneously assumed by some mvestiga 
tors that cychc growth processes in the uterus 
ha\'c been imitated through the mjection of 
these substances. On the contrary it seems 
that the typical effects which the corpus lute- 
um exerts m the hving state ha\’e m no case 
been reproduced In these experiments On 
the other hand they scan to establish the 
fact that arculatory effects and a turgescent 
condition of the uterus can be produced 
through injection of these substances and 
that the atrophy of the uterus following castra 
tion probably can be avoided (3) It 15 
imcertain how far the results obtained with 
extracts of genemU\x organs are specific for 


these extracts- Suffiaent control e-xpenments 
with other organs are os yet lacking It seems, 
however that thymus extract acts similarly 
to extracts of generative organs (50) 

These experiments can at best supple- 
ment results obtained by means of better 
methods, but it is Inadmissible on the basis 
of such experiments to mvahdate conclusions 
which rest on an experimentally secure foun 
datiom 

Vn FEIUIENTS IN TTTT. OVAiY AND TTTERUS 
A few authors mvestigated certam chemical 
actions of uterus and ovanes tn tUro in order 
to throw light on the character of the sub- 
stances given off by the ovary and transmitted 
to the uterus. Thus Holban and Frnnkl (53) 
and Aschner (54) found the utenne mucosa to 
contain a tryptic ferment which was apparent 
ly present m increased quantity during the 
premenstrual penod Halban assumes that 
this trypdc ferment is responsible for the de- 
adual transfonnation of the utenne mucosa 
It is however apparent that this investigator 
did not obtain the proliferative changes char 
octcristic of true deadua but obtained 
merely a non specific swelling of cells such as 
alkah and tiypsm produce m gelatm R- T 
Frank (55) showed in a \ cry careful mvestiga 
tion that erepsm as well ns amylase and lipase 
ore present m the placenta. Schickele (51) 
found In the ovary and In the utenne mucosa 
substances which inhibit coagulation of blood 
and produce hypencmia. He believes that 
these substances onginate m the ovary are 
transmitted to the uterus and are responsible 
for the menstrual bleeding While it Is very 
probable that these substances play an impor 
tant part in the menstrual homorrhage, it is 
very unlikely that they onginate m the ovary 
and arc merely given off to the uterus 
In conjunction with Moyer S Fleisher we 
found that the utenne mucosa and ovary of 
the guinea pig exerts the strongest fibrinolytic 
power of any organ m the body which we 
examined (56) The uterus of the rabbit also 
exerts a strong fibrinolytic power ffhe ovary 
of the rabbit, on the other hand is devoid of 
this power We may therefore conclude that 
the fibnnolytic power of the uterus is not 
dcm'cd from the o\’ary but originates inde- 
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pendently in the uterme mucosa- It is very 

C ible that the fibrinolytic and coagulation 
iting substances are identical and that 
they are of rniportance m menstrual bleeding 
but it U quite evident that these substance* 
are not identical mth the substances sent 
from the o-varies to the uterus which are re 
spwnslble for the cydic changes in the uterus 
and for the prevention of its atroph> 

Vm. IKTLTJENCE OT THE OVAiY OV THE 
UAiniAiY OLAND 

The relatKm between ovary and mammary 
gland is as yet mcompletely analyzed, ^\o 
know that, when castration fa performed at 
an early penod of life the mammary gland 
remains undeveloped and that it atrophic* If 
castration b practiced at a later penod In life 
If ovanes are transplanted mto juung male 
gumca. pigs the mammary gland begins to 
develop to form adni and even to secrete 
m.ilk (^Steinach 4J Athias 43) It is not 
defiiiitel> known at the present tune which 
part of the ovary is responsible for tha effect- 
Steinach, it seems to us on tnsuff'iaent cm 
dence oagumes that the mtcrstldal gland is 
responsible for this effect Athias found that 
In such male guinea pigs into which ovnnc* 
had been transplanted and the m ammar y 
gland had grown, corpora lutea were absent 
in the transplanted ovanes. He aasumes 
therefore that cither the foILdes or Inter 
atldal gland caused the prolifcraboa. 

Ancel and Boom (57) as well as R T 
Frank and Unger (5S) found in the rabbit a 
g r o w th of the mammary gland concomitant 
with the development and growth of the 
periodic corpus lutcum and they arc inclined 
to attribute this growth to the activity of the 
corpus hitcam. During pregnancy this 
growth fa fallowed by the pr^uction of milt. 
This secretory action a attributed to Htlde 
brandt Csq) and others to cessation of the 
growth stimulus by Ancel and Boom (60) 
though apparently ^tbout suffiaent bails to 
a so-callro myometric gland which Is found 
m the uterus during pregnancy or after ci 
p enm en tal production of decidaomata. 

In conjunction with Cora He»elberg we 
(61) were able to show that the guinea pig the 
cyde of the mammary glands consists of 


two phases analogous to the phases of the 
uterme cyde. T^ first phase, f on i i w W ng 
the period of heat and the several days lot- 
lowing oMilation shows mitotic cell prdifen 
tion of the gland. This first phase dqjcodj 
upon the absence of the corpus lutcum, but 
upon the presence of another constituent of 
the ovanes This phase can be accelerated 
through early excision of the corpora hitea. 
The second phase corresponding to the 
growth and a^vitj of the corpus luteum, b 
not accompanied by proliferation of the 
gland only toward the latter part of tha 
penod proliferation fa resumed and becemes 
cspedally frequent in cases In which mnal 
toncously well preserved dedduomata and 
corpora lutca art present. During preg- 
nancy mitotic proliferation of the gland ip- 
pcars only a httlo eaiiier than during tie 
ordinary cyde unaccompanied by pregnancy 
F.Tpernoen tally acederated ovulation during 
pregnancy is ogam accompanied by prolifeia 
tion of the mammary gland. We may then 
assume that in certain respects the ma mm ary 
gland of the gumea pig requires a stronger 
proliferative stimulus than the muninaiy 
gland of the rabbit- The relation between 
function* of corpus luteom and mammary 
gland fa apparently not as tanple as could 
ba^‘e been assumed on the basis of observa 
Uotts in the case of the rabbit alone, espedaDy 
if we consider with bow great a regularity 
the mammary gland show* some proUfcrition 
in the gumea pig at the time of ovulatiaa. 
During pregnancy the proliferation of tb* 
mammary gland fa, at lewt In the guinea pig, 
much greater than during the ordinary 
sexual cyclc- 

The cause of the proL/eraUon du rin g 
pregnancy u not definitely establiihed Lane- 
Qnypon and Starling (62) sought the sub- 
stances causing proliferation and mUk secre- 
tion m the embryonic tissue* in the rabbit. 
R T Frank and Unger (58) showed that this 
effect of fcetal extracts is not regular in 
rabbit and fa absent m the rat Other In 
\T»dgators (Aschner and Gngonu 63 Fcll- 
ner 50) obtained proliferation of the mara- 
mnry gland through extracts of placent* and 
ovariea, but corpus luteum extract proved to 
effective m the hands of Aschner and Gngoriu. 
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We found (i8) m the guinea pig aqueous 
corpus luteum extract without effect on the 
mammorj gland while according to recent 
not yet published experiments R T Frank 
found that in rabbits the hpoid bearing 
fractions of extracts of both placenta and 
corpus luteum were effective m producing 
prohferation of the mammary gland wlnle 
in the rat both were meffective. The rat 
seems therefore to behave toward extracts 
m a way similar to the guinea pig while the 
mammary gland of the rabbit seems to be 
much more responsive to the effect of extracts. 
At the present time the mechanism under 
lying the cychcchanges m the mammary gland 
can be considered only as partly analy’xed 
Quite recently we found (64) tlmt the ova 
nes are of importance for the growth processes 
in the mammary gland m still another way 
The function of the ovanes is to a great ex 
tent responsible for the development of can 
ccr in die mammary gland in mice If we 
castrate female mice at a time when they 
have already entered into the penod of sexual 
matunty themadenceof cancer of the breast^ 
which is by far the most frequent cancer m 
mice m strains with a hereditarily deter 
mined high tumor rate is reduced from ap- 
proximately 60 per cent or 70 per cent to 9 
per cent We may attribute this effect of 
castration to the elimination of the cyclic 
growth stimuli which emanate from the 
ovanes and act on the mammary gland in the 
normal animal It is uncertain which con 
stituent of the ovary 13 responsible for thl^ 
effect 

As we have shown the relations between 
ovaries and uterus are complex. Transitory 
organs like the corpus luteum and placenta 
enter into the play of mechanisms It is 
now possible to separate eipenmcntally the 
effect of the maternal and embryonal part 
of the placenta In these complex phenomena. 
Therefore a beginning in tins direction has 
already been made It will be necessary 
eventually to complete this analysis. In 
addition we must consider the possibihty 
that the relation between uterus and ov'aries 
represents a chain of connected phenomena 
of which the first and last members arc uterus 
and ovaries the mtermediate links being 


formed by other glands of mtcrnal secretion 
or certain nervous structures An analysis 
of these latter relationships however is 
outside the realm of the problems to be dealt 
with m our report. 

Without attempting to present a complete 
summary of thu paper the following most 
important conclusions may be speaally em 
phasixed 

t The ovary is a complex gland of which 
the most important constituents are follicles 
m vanous stages of growth and atresia and 
corpora lutea In addition we find In some 
spiedes interstitial gland and sometimes em 
bryonlc structures developing parthenogen 
etically from eggs 

a Cyclical changes occur both m the 
ovary and secondarily in the uterus and mam 
mary gland 

3 The primary cyclical changes m the 
ovary are m sequence follicle ripening ovu 
lation, o^rpus luteum formation In some 
speaes ovulation is accompanied by degenera 
tion of all but the smallest folhdes 

4 An elaborate self regulating mechanism 
controls ovulation Normally the corpus 
luteum inhibits ovulation Dunng preg 
nancy the life of the corpus luteum is pro- 
long^ Experimentally ovulation can be 
influenced at will accelerated by excising all 
corpora lutea or retarded by pnxlucing arti 
fi Hnl deaduomata The retarding action of 
the corpus luteum is chemical not mechamcal 

5 The corpus luteum has a sensitizing 
action upon the uterus This action can be 
analyzed by experimental methods If the 
uterus IS inased or mechanically stimulated 
at the time during which the corpus luteum is 
elaborating this growth substance maternal 
placenta (deoduoma) is formed The 
mechanical stimuh therefore, assume in this 
respect the function which the ovum exerts 
under normal conditions. The form of growth 
response of each spedes is characteristic. 
The localization of sensitization varies m 
different spedes bemg limited to the uterus 
m rabbits and guineapigs but distributed 
more widely in the human female. No 
speafiaty exists m the sensitizing substance 
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given off by the corpus lateum as far a& dif 
ferent individuals of the same speaea are 
concemetL The life period of eipenmental 
dedduomata is short except in pregnancy 
during which their persistence is prolonged. 

6 Corresponding to and dependent troon 
the cyclical ovarian changes, uterine cyclical 
changes occur The cjxle consists of heat, 
growth with associated giond ular activity 
regression and mten-Tih Heat probably b 
due to maturation of the follicles and depend 
ent upon the absence of the corpora lutea 
growth activity Is the result of corpus luteum 
secretion regression marks the cessation of 
corpus hiteum secretion, which is followed 
m the interval by a condition of rest Preg 
nancy causing a piersistenco of the corpus 
luteum 18 characterized by an accentuaUon 
but not a prolongation of the actii'o phase, 
and an Inlubition of the uterine cyclical 
changes throughout gestation. 

7 ^\'h^]e It is possible to produce eipen- 
mentallv during pregnancy a new ovarian 
cycle through erosion of the corpora lateo, 
such a new ovarian c>xle is not /olJowed by c 
new uterine c>cle. Donng pregnancy e 
mechanism is at woii^ preventlag the uterine 
mucosa from responding to the stimuli gH-en 
off b> various owlan structures. 

8 It followi from 4 and 5 and 6 that the 
corpus luteum subserves at least two func 
tlons, inhibiting ovulation and producing a 
substance which causes growth m the uteroo. 

9 The ovary shows other non-cycUcal 
fimctions It has a trophic Influence on the 
genitals and dther pninarfly or secondarfly 
determine* the development of the secondary 
sexual characters. 

10 The ovary likewise controls the de- 
vdojanent of the mammary gland. It exerts 
a trophic influence on this organ and deter 
mines its normal cyde During beat and sub- 
sequent to ovulation proliferative changes 
occur these cease while the corpus luteum 
develops and functionates. 

11 The incidence of breast cancer m mice 
is greatly reduced by castration 
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TRANSPL.\NTATION AND RETENTION OF OVARIAN TISSUE 
AFTER HYSTERECTOMY 
Bt william P craves XLDt Boaros 


purpose of tliis paper is to Inquiro 
I primarily into the influence of ovarian 
X tissue retained in the body after 
hysterectomy on the so-called ablation 
symptoms In maling such an inquiry we 
must clearly define the nature of ablation 
symptoms and consider what theoretical 
Imowledgc we ha\'C of their causation We 
must determine from experimental and dim- 
cal evidence the anatoi^cal fate of retained 
ovarian tissue and must observe whether or 
not important changes take place in the 
physiological action of such tissue From 
fJinlrftl statistics we must discover whether 
or not the retention of ovanes hfl_s a beneficial 
or preventive influence on ablation symptoms. 
In like manner it is necessary to learn whether 
the anatomical and physiological changes in 
retained ovaries may not be productive of 
pathological conditions capable of senous 
harm to the patient Finally wc must weigh 
the evidence of possible goixi and possible 
harm from ovarian retention. 

L ablation syhttohs 
Ablation symptoms may be classified as 
histone, traditional and modem By his- 


tone IS meant that distressing symptom com 
plex winch in the earber days of surgery fol 
lowed a considerable proportion of castru 
tion operations, consisting of m tense flushings 
isweatings palpitation headaches extreme 
and protracted weakness sleeplessness and 
many other similar disturbances that persist 
ed sometimes for many years In addition 
to these vasomotor changes there were often 
associated hysterical and psychoncurotic 
manifestations that occarionally led to mental 
disorders of a stiD graver nature Thanks 
to improved surgery senous sequela like the 
foregomg are nowadays rarely encountered, 
for it has been shown that the more distressing 
symptoms of the artificial menopause are for 
the most part exated by disabling and dis- 
couraging postoperative compUcationa, which 
were formerly of common occurrence after 
hysterectomy 

The traditional ablation symptoms relate 
to those physical changes whidi in the popular 
mind are supposed to take place after removal 
of the ovanes. Qiief among these arc an 
abnormal accumulation of fat, mevitable 
sexual insensibility and a general acquisition 
of masculine charactcnstics such as roughen 
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mg and deepening of the voice, coanening of 
the features and growth of facial hair These 
need only to be mentioned as an unfounded 
belief de^y ingrained m the lay mind hav 
Ing Iti ongin dembtJes# m a vague analogj to 
the changes produced by castration of un 
matured amnia Is 

The term modem ablation s^ptoms re 
lates to the comparati\*ely mud ^asGmoU>^ 
disturbances that ensue after the extirpation 
of the uterus and adnexa by Improv^ sur 
gicol technique 

In our use of the term ablation s^'roptoms 
we shall refer for the most part to hot flushes 
for they alone are suffiaently dlatinctl\x for 
accurate stati-spcal observation There are 
to be sure certain other posthj'sterectomy 
manifestations sometimes observed inde 
pendent of but usuallj associated withflushes 
the most important of which ore sensations 
oi altcniate heat and cold palpitation, feelings 
of anziety duenness and sleepiessness The> 
are howe\'eT extremely inconstant. TTiey 
are common enough among women without 
pdviL lesions and ore not infrequently seen 
after any surgical operation not in\olvlng the 
gemUJ organs. Therefore they can hardly 
be regarded as unequisocaJ ablation symp- 
toms m the same sense as hot flushes, t]^ 
appearance of which Is entirely and sixafi 
c^y characteristic. 

Regarding the etkdofy of tblaxioa tymptoim U 
muit w admitted thit our knowledge is Uttl more 
than theonttk*] Walthardhsi Interestingly iscrib- 
ed them to a prycboneurorh reaultloa from oeer 
Tihiatkin of minoc dlicomforta Such a rtale ol 
mind fw describei ai a path^ofical metilol habit 
The condition 1j greatly exaggerated If ther be an 
aiaodated paychk dlitren asirom *df-deprecialloD 
on account ol the loai of rep odualve organa, or 
from maritil difficokle* caiued by the patient • 
pd^lc coadJtJon. tValthard ahow* how paychk 
pain may *«t up » bcortlcal reflcxmln Tarloiteorgam 
of the body for example la the moacular and 
dimatJvo «yitcma. By analogy he ar^ea that » cb 
releiei may aet np functional dlftumnces In the 
danda of intcr^ aecrelion with conaequent changea 
ULe thewe of ablatl n aympdoma. Cannon a work 
on the affect ol iIk emotlonj on the aecretioot of tb« 
dud ud aympatbetlc mtema la a airiking 
inbatanuation of thla theory \\aJtkard dcacifbcs 
aa paychoaecretoiy aach cffcdi of the mind on the 
^andi of internal aetietlon. 

Although wo caimot wholly accept Walt 


hard s theory that ablation lymptana irt 
psychoneurotic in ongm nevexthdeu, we 
can scarcely deny that his Ideas offer a jartaj 
solution of the problem On the fwA erf 
this theory it is aisler to r-rplafn the fact that 
as a rule ablation symptoms are greatly in- 
tensified by discouraging postoperttjvc cont- 
plicatJons or by mental distress, mch u that 
oixr the loss of organs, and that such lytop- 
toms may often be made to disappear at csKe, 
on nJievmg the patient of iw phyriol cr 
mental disability 

W ttlthard s theory however cannot be 
accepted in tvlo for unequiiixal ablation 
symptoms arc often ohsenxd m patienti, 
whose physical ills ha\x otherwise been com- 
pletely rebeved by the opwration and to whom 
the rcmo>aJ of the genital organs ts a nutter 
of great mental satisfaction 

bchlckdc hu attempted tocx^daln sbiatioatyoip- 

tonuo ih ground tb^ the efftnloation of the on 

ruuj •edetloa, which 1 j v»#odepn*ior In lu strioa, 
tUom a grsdosJ ud prerfonged rhe la tbs bkod tes- 
si n ud chat Tuomotor syiDptom* resole frcm chh 
f crease of press CUT ircaJlK>slwwaithsttiehi*^ 
tcedoD msy be reduced by tbe tdslnlrtrtdM) erf 
ovsfiu exuaa It wu found howeret thstsUs 
UoD symptoou ud rbe in blood pressure do set 
tlwsy* rua perslkl that b to say each may oe» 
ladepeadeDiJy of tbe other Schkkele ezplshu tJai 
int^iiarity on the baib of l^vld^ ^ereuca 
ID patlesls, especially alth refcreoce to the ewit** 
blUty of the sympathetic netvoni system. He mate * 
Qo attempt to etpUio the fact that ahlatlon tyep- 
toms niuillv come on very soon aftet the openllc®. 
while lie rbe la blood preaauro does not app<** 
before Kveral weeks. 

SUilckele encotmleri another difficulty k ^ 
ohsCTvaiion that when one or both ovaries are Wt 
m Ucfi aft er hy it crc u omy tbe Tuomotor lyiopt u^ 
complex happens ar fun as when the OTsoes 
have been extirpated These irmptoms, be 
are atraordlnaiily similar t If not exactly nJ^ 
ablatioa chanM H names them nteutlo® 
symptoms ud ascribes them to prodoefs of o^ 
nan aecietJon which, not having a tcnat«tW 
coDect in iha body and cause the charactabW 
dlstorbancci. 

Schidtele • theory thcrugh fUggesti'X, b 
nrvTrtheless unsatisfactory for It is diffiOTt 
not to believe after comparing cases 
ing ablation and retention symptoms, t^ 
the symptom-complex m boi cases fa not 
only limflar but identical and originates tram 
the same cause If this be true, how then can 
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we reconcile the fact that the same complex 
may be produced either b> removal or reten 
tion of one and the same organ 
In order to amw at an answer to this 
question it must be borne in mind that the 
ovary is an mtegnd part of two physiological 
systems namely the secretory and reproduc 
tive, between which it occupies so to speak, 
the position of a connecting link On the one 
hand, the ovar^ is a member of the correlated 
chain of glands of mtemal secretion the mteg 
nty of each one of which is necessary for the 
proper physiological balance of the whole 
group Duung the period of development 
before puberty the mtcrrelation between the 
o\’ary and the other glands is of great impor 
tance dunng maturity up to the time of the 
menopause the ovary plays a subordinate but 
by no means on insignificant rftle. On the 
other hand, in the reproductive system the 
ovary is the predominant factor but it Is not 
an mdependcQt factor for its propier function 
depends on its physiological assoaation with 
the uterus and endometrium Disturbances 
m either the seaetory or reproductive system 
create reactii*e chan^ m the other FoinQ 
lar examples are the menstrual abnormalities 
attendant upon diseases of the pituitary 
thyroid and adrenal glands while the reverse 
action u seen m the anatomical changes 
of the same glands dunng pregnancy and their 
vanous constitutional monifestatloas often 
seen with dysmenonheea myopathies and 
other pel\ic diseases. 

Inasmuch as the normal function of the 
o\'ary is dependent on its physiological con 
nection with the uterus a disturbance or 
severance of tViI^ connection supjxisedly pro 
duces an oi’anan dysfunction, which In turn 
is liLel> to upset the balance of the other duct 
less gkmds thus creating in them a corres- 
ponding dysfunction. Hence the evidences 
of hj-pcrsecretion of the thyroid and adrenals 
for example in certam cascsof dj'smenorrhoea 
Thus too a disturbance of the ovanan fimc 
tion from rcmox-al of the oiTines from the 
body with or without the uterus or from re 
tention of the ovanes m the body without 
their uterine complement is Ukely to be com 
municated to the other secretoiy glands with 
correspondmg dj'sfunctional sjTnptoms. In 


this way then both ablation and retention 
symptoms as well as those s imila r changes 
that appear in the course of vanous p>elvic dis 
eases arc ascribed to rcactii’c influences m 
glandi. other than the ovanea. Therefore 
the terms ablation and retention symptoms are 
inadequate and misleading One would more 
correctly refer to the general complex as dys- 
functional sjTnptoms and to specific cases as 
dysfunction^ ablation or dysfunctional re 
tention symptoms,^ 

The vasomotor nature of the symptom 
complex is due to the fact that the secretory 
reaction is exerted chiefly on the sympathetic 
nervous system The irregularity of the ap- 
pearance of the symptoms is explained by 
mdivndual variation m the power of adapta 
tion to changes m the secretory system 
Inasmuch as the ultimate effect is on the 
sympathetic nerves it is to be expected that 
m patients with a nervous predisposition or 
when postoperative complications or men 
tol distress increase the nervous imtability 
the dj'sfunctioDal symptoms would be exag 
gerat^ and prolonged Such we have seen 
to be the case 

That the majonty of patients su^er com 
parati\*ely shgbt mconvenience from the re 
moval of the ovanes and manv of them none 
at all IS evidence of the subordinate part 
played by the ovary during maturity m the 
group of ductless gl^ds 

T^ foTcgomg theory of the origin of abla 
tion symptoms explains the opparently onom 
alous cases m which the symptom-complex is 
made completely to disappear by the rtmoval 
of the ovmdes. In such cases there exists a 
disharmonj in the utcro-ovanan function 
which causes reacti\’e disturbances m the 
mtemal secretory apparatus Extirpation of 
the uterus and ovTines remoixs the source 
of imtation and the glandular system re- 
sumes its normal bailee. The following 
case fliustrntes this pomt extremely well 

A youn* wom*n of 23 rinjje coniolted me for 
cootiaaems aad trcrablesome hot flushes which 
were especially severe and associated with other 
nervoos and va^ue discomforts at periods averag 

Hi itna b ■ mf Ji ujul t tUi ulklt 

ml laipljaJt U7 ckuxe !■ tb* ^aucml Mtan »lal- 

hfljr tM wd KOTtlea refm t« dat« rt i«J or rbwnuJ 

of ret. imtpcctin c< Lbo cu«e d ai prixtacoea. 
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Inf about fire of fix weeks. Sbe Dcver meo- 
ftruated. ExasdnstkiQ showed a compilete absence 
of tba vifliUL No internal fenital organs could be 
felt In the pelvis per reettun. The patient was told 
that ibe probably had soroe ovarian tiuoe whldi ^ 
being unable to functionate property was caminf 
the trouble. An exploratory laparotomy was ad 
vised. 

On opening tbe abdomen two entirely Dormal 
ovaries were dUcorered, each one at about tbe levd 
of the lower pole of tbe corrapoading kidney In 
one ovary was a well-formed corpus luteum. Con 
nected with etch ovary was a tube and rudimentary 
strand of solid uterine tiaioe, fonnlng a complete 
uterus dldelpbvs with entire absence of tbe vaglns. 
The ovaries and rudjinentary uterus were removed. 
The operation was followed by au almost complete 
disappearance of hot flnihes and vlth consequent 
improvement in general health and nerve control 

In this caisc the disharmony consisted in the 
association of a rudimentary uterus with 
fully developed ovanes so that normal fxmc 
tion was impossible. The result was tiTiical 
dysfunctional symptoms of the aom* nature 
and ongm as th^ seen from ovarian retention 
after hysterectomy 

The following case also Ulostrates the rea* 
toration of normal secretory function by 
hysterectomy and removal of the ovaries 

AT iec4< two children one mkearriafe with 
twha. fanoary 16 915 Chid compUint 

severe menonugia. InsomnLi, bo( flashes ^nenJ 
nerrousness. ExanuaaUon utou In pmtxin, 
nonnal contour slightly larger (ban oormaL Oper 
atlon January I g 1515 supravaginal hysterectomy 
with tbe removal of ovanea Patholo^cal exam 
Ination of uterus aod ovaries entire ly negadve. 
Hot flushes disappeared immediately after operatloD 
and did not recur Completely regained nervous 
contioL 

In this case the dysfunctaonii] secretory 
activity was evidently the result of a dishar 
mony of fimctlon between ovary and uterus 
ns shown by se%xrc menorrhagia without 
anatomical lalon. "Hie patient was cured by 
removal of both uterus and ovaries. 

The theory that ablation symptoms are 
due to dyafuncdonal activity m the Internal 
secretory apparatus has some support from 
eipcrimcntal evidence though it has ns yet 
not been mdisputably prov^ Cnstofolletti 
and Adler pniduced b> subcutaneous fnjec 
tions of wuhTI doses of adrenalin symptoms 
similar to those of the menopause 1 e. nsc 
in blood tension irregular poise, bloshmg of 


the skin headaches and feelings of anrirtr 
Adler found a greater reaction to adrenafa 
in individuals from whom the ovmei lad 
been taheu Results of this k^nij ait nigo- 
tive but by no means conclusive for nitry erf 
the symptoms produced can be said to be 
speohcally of the menopause type. 

To the gynecologist, the practical point 
In the study of ablation symptoms Is tie 
question of the removal or retention of on 
rian tissue in the course of hyiterectomyopen- 
tions Theoretically we have attempt^ to 
show that the symptom-complex results fnxn 
a breaking of the harmony of the utero- 
ovarian function. Upon this theory it Is rca- 
Bonable to expect that if the uterus be ertir 
pated, dysfunctional symptoms would ensae 
whether the ovaries be removed or not 
Let us now sec whether or not this coodaikn 
13 borne out by clinical evidence. 

n posTOPEiAinx resuits roixowwo hts- 

TULECTOITY wrm CVB OR BOTH ovauh 

UJT tn srru 

It is of course ob\'iou3 that the leaving of 
Ovanes in the pelvis after hystefe cto ciy ii 
feasible only m a limited number of cases. 
It b for example out of the question iftec 
of)erat3ons for malignancy or extensive tober 
culosls of the pdric organs. In cases of s 
pelvic inflamina tory dlscMe which is sufficient 
ly destructas'e to rewuire hysterectomy the 
ovaries sbemid not m allowed to remain, 
even if there be considerable normal ovarian 
tissue for in these cases the surface epithdnnn 
hR3 mvariably been damaged to such m 
extent by adhesions that the organ is sure to 
become adherent again An isolated ovary 
buried in adhesions is extremely UaWe to 
form retention cysts which may cause » 
much trouble to the patient as to require re- 
moval later The operation of digging out an 
adherent cystic ovary from the depths of a 
pelvia in which hysterectomy has been done 
13 a difficult and serious one. The foUov^ 
case illustrates the inadnsabOlty of ovarian 
retention In cases of hysterectomy for pelvic 
Infliunmation 

N Dt age *4. Ca« of chronic pelvic 
tion. Had hjui a p reriota conaervative 
Operation laprmvaginal hyiteroctomy — remorai 
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o( Idt ftdpeiB- Rigkt ovary Itft tn Patient 
returned one year later with imall postOF>eraUvo 
hernia, painful cyatlc tumor In pelvi*, and suffering 
from severe hot flushes Operation cyst of ovary 
densely adherent in pelvis removed with much dlf 
ficul^ on account of bleeding- Hernia repaired. 
Good recovery Great improvment in hot flushes 
following operation. 

Leaving in one or both ovaries is anatom 
ically feasible m certain cases of Bmall or 
moderate-sincd myomata or m the myopa 
thies without apparent lesion orm proadentia 
cases m which the method of rcraovmg the 
uterine body is adopted Even under these 
fav'orable conditions it is probable that the 
surface of the ovary usually becomes adher 
enL The germinal epithelium is a very deli 
cate structure and readily desquamates tmder 
comparatively slight inflammatory or dreu 
latory influences It is for this reason that 
the ovary has such a marf:cd disposition to ad 
herence to neighbormg organs 

I have frequently had occasion to remove 
Ovanes that had been retamed at a previous 
hysterectomy operation and in every instance 
the ovaries have been found densely adherent 
degenerated, and cystic. 

In addition to the tendency which the re 
tained ovary has to form adhesions and cysts 
It also possesses the power of developing 
tumors which may be of a malignant nature 
Experimental e\'idence demonstrates that If 
the ovary be left tn stlu with due care to pre 
serve its blood supply it may continue to ovu 
late for a considerable period. In the course 
of time the functional activities cease It 
must, however not be inferred that the re 
tamed atrophied ovary loses its power of 
abnormal till proliferation any more thnn 
does the atrophied ovary of the menopause 
The following case illustrates the malignant 
fate of a retained ovary nine years after a 
hysterectomy for fibroids 

R. S tgc 47 Had had operation nine yeaii be 
fore. Remo^ of ntems for fibroid, both ovaxlc* 
being left in xf/w Examination ahowed large od 
hcrent tnmoT in pelvu. Operation, October 3 1916 
removal of large papillary cyst of nght ovary very 
adherent to the intettlnea. Intestln^ wall injored 
and repaired. Left ovary adherent amall and 
ahrivelled, removed with atrophied tube. Patho- 
logical examination mahgnant papillary cjitnde 
noma of right ovary Left ovary atrophied, but 


geim lnal epithelium very prominent and active, dip- 
ping down Into atroma and ihowing a papillary 
incilaatlon. Evidently early itagc of cyst^cnoma. 
Patient made good recovery from ether but a few 
weeks after discharge showed irregular masses in 
pelvis, probably recurrence of malignant disease. 

I am mdebted for the following case to 
Dr Hugh Wilhams who consulted me during 
Its progress 

M B a« 35 3 children, 2 miscarriages Last 
pregnancy lonr years previous Chief complaint 
menorrhagia and metrorrhagia, for which curetting 
two yean before had given only temporary rellcL 
Operation August 30 1910 Vaginal hysterectomy 
Both ovaries and tubes left in siiu Patbologicid 
report sclerotic uterus with atrophied mucosa. 
Normal convalescence. Following operation s ev ere 
menopanso symptoms. Every twenty-eirit days 
distrasing molimina of menstruation with severe 
pelvic pai^ headache and nausea. At these periods 
psyeboneuroses appeared which gradually grew 
worse until they appeared in the form of insane 
outbursts each month. Retained ovaries painful 
and tender 

January 8 1913 abdominal operation Removal 
of both tnbes, ov^e*. and appadix. Pathological 
report ovanes cj^dc, nbrous, corpora hemorrhagica. 
Normal convalescence. 

I^ter history Patient re co vered immediately 
and completely from menopause and psychonenrotfc 
symptoms, la now peifeimy well. 

In this case the retained ovancs not only 
underwent anatomical changes that caused 
pain and tenderness but they also produced 
dyafunctional vasomotor and pjsychoneurotic 
symptoms of the most pronounced hysteric 
type. They were made completely to disap- 
pear by removal of the ovancs 

From the abo\'e cases it is sufficiently evi 
dent that on ovary retamed in situ is by no 
means a harmless organ and that its retention 
may subject the patient to later trouble of a 
senous tind- 

So for we have considered the retained 
o\'ary m relation to its anatomical possibill 
ties We wili now regard it from aphyslolog 
ical viewpomL 

It is on extremely widespread belief among 
surgeons that the retention of ovancs in situ 
after removal of the uterus chmlnates par 
tially or completely the so-called ablation 
symptoms At a meetmg of the Amencan 
Gynecological Soacty in 1910 at which the 
subject was fuDy discussed there was but one 
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dissenting voice to tbe recommendation by 
the readers of papers for conservation of 
ovaries after hj-sterectomy Definite statis- 
tics on the comparative merits of conservation 
and ablation with speaal reference to symp- 
toms of the surgical menopause are somo- 
what meager nevertheless, what testimony 
we have m the literature is very slgnifiauit. 
Schlckcle finds that when one or both ovanes 
ore retained the vasomotor Bj’mptom-coin 

e ld happens jnrt as often as when the ovaries 
ave bem extirpated. 

Walthard in a comparison of his own cases 
finds an improvement of only 2 per cent In 
retention over ablatlort 
Walthard again in a later article sums op 
the statistics collected by Sarwey of Tucbln 
gen Cemach of Munich and Senn of Berne 
and finds that in those patients whose 
uteri and ovanes have been remo\'cd only 
In from 1 to 2 per cent of all cases do the 
above mentioned s>'mptcrms appear more 
commonly than In those whose o^Tirics have 
been left behind 

Konstandnidis, In 154 cases of hysterec 
tomy with retention of one or both ovanes, 
found that one Half sniTered from vasomotor 
one third from trophic and one seventh from 
psychic disturbances 

>fy own figures are given m the table below 
m wliich a nnall number of retention cases 
is compiared with a much larger number of 
total ablation cases with spedaJ reference 
to hot flushes In this series the retention 
cases actually suffer by comparison as far 
as seventy Is concerned though the inddence 
of symptWs 13 almost identical in the two 
series, 

Walthard and Schickele both find that the 
symptoms appear in approximately 80 per 
cent of all hysterectomy cases, whetner 
ovaries are retained or not It will bo seen 
that my results correspond dosdy to their 
figures. 

In contrast to these figures ore those of 
Dickinson who in a series of 163 cases in 
which ovaries had been retained reports that 
80 per cent were fret from the dhturbances 
of the surgical menopaoie. These figures 
are not only far ahead of any others that have 
been published but they are even better than 


those of the natural menopause, in whkh it 
is generally accepted that about oMsiulf 
of aQ women expenence vasomotor chtngo 
Notwithstanding the findmgj of Dickiajco, 
my expencnce impels me to the condoiiai 
that t^ retention of ovaries after hyjtercc 
tomy insures only a slight nnprovciaeat In 
the menopause symptoms ow ablation, iixl 
that this slight advantage even if It cmti 
at all, does not compensate for the dangen erf 
adhesions with cyst formation, mihgrant 
degenemtlon, and phyriolodcal duturbancts 
which the conservation of m ovanes entilk 

m. TaArrepiANTATTOH Ama uTsmiEcrmfr 
On account of the pre\Tiiling supostitioo 
regarding the dire effects of removing ovaries, 
It IS not infrequently necessary for the mentiJ 
comfort of the patient to leave behind 
ovarian tissue e\'en though the patient be 
warned that the retained ovary may cause 
later trouble- In order to meet this contin- 
gency and at the some time to avoid the dan- 
gersofleaimg ovanes the expedient was 

adopted of transplanting a section of healthy 
ov'ary In the tuat cases the tramp Ian ti 
bons were made wi thin the leaves of the broad 
ligament in the paracervical cellular tissae. 
llus maneuver soon proved ansatafactory 
for in 3 cases the transplanted tissue became 
cystic end painful In one of these memtruil 
molimiim appeared with profuse noieWeed, 
which the physiaan who reported the case to 
me regarded as vicarious menstnistkia. 
None 01 the cases were operated on for re- 
moval of the transplanted ovary although in 
one mstance the operation was advised Id 
the bght of thoe results, the transplantations 
were then mode in the abdomirial rectus 
muscle from which location the ovary might 
easily be extracted in the event of troublesome 
complications. In order to determine the 
possible influence of transplanted ovarim 
tnsue on the menopause symptoms after ei 
tirpation of the uterus letters were wntten 
to each patient containing questions 
improvement in health from the operatwn, 
presence or absence of hot flushes foliowmg 
the operation whether they were few or many 
diminution of sexual sensfbfllty and 
■pccial increase of general nervousness. The 
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resiilts of this inquiry are partly recorded m 
the table beloN7 in which it will be seen that 
the showing is actuallj not so good as m the 
cases where total ablation was performed 
M olin g allowances for the disa^ancy in 
the number of cases observed and for vana 
tions m patients answers to questions the 
conclusion is inevitable that when the utcnis 
has been extirpated transplanted ovarian 
tissue probably /kw iw marked influence one 
way or the other on the surgical menopause 
symptoms This conclusion has also been 
reached by Tuffier 

Chalfant has recorded 17 cases of transplon 
tation after hysterectomy the percental of 
symptoms m which are appended in the table 
below His results m this respect are stnling 
ly similar to mine, except that he finds an 
improvxment over his 40 total abhtion cases. 

Our experience with transplantation lends 
still further support to the theory that the 
so-called ablation symptoms ore due to a 
breaking of the utero-ovanan harmony and 
that if the uterus is removed the retenUon of 
ovarian tissue cither tn stlu or by transplan 
tation IS of little physiological value. 

It must, however be borne m mind that 
if the uterus ts not remoted the utero-ovanan 
harmony may be retained for a time at least 
by tran^lanted ovarian tissue so that men 
atruation ma> continue and ablation symp 
toms be prevented. Ttis hnq been proved a 
a number of times but it is difficult to imagme 
under just what circumstances it would be 
advisable to leave the uterus by itself in the 
pelvis and transplant the ovancs to some dis- 
tant part Our experience has led us very 
defimtelv to the conclusion that when both 
ovancs must be removed the uterus also 
should be extirpated for an isolated uterus 
almost mvanably causes trouble and frequent 
ly requires removaL Implantation of the 
ovaries does not in any way obvuatc this 
difficulty even though it may preserve men 
struation for the limited period durmg which 
the ovanon graft retains its function of ovula 
tion The following case illustrates thi!t 
pomt 

A G age to. Pint Kcn June 15 1914- Ap- 

E adectomy rune yean before. Six months before 
d had ^ovaries rctno\Td dctalla of operation 


not knoiriL Subsequent developmcnta showed 
thni tubes and ovancs had been removed and ova 
rian tUsuc transplanted in abdominal fat on each tide 
of median wound. ManJnutioa had come on Ihrtt 
veekt after operation and had appeared reiuiarly 
Since 

Chief complaint continual peMc pwdn. Lump In 
abdomen. Examination amw utenu attached to 
abdominal wall adherent tender maas in left pelvis 
movable tender tumor m abdominal wall to left of 
tear 

Operation Juno 17 1014 hyjterectomy Lyib 
of omental and Intestinal adhesions in right pel\'ij 
Removal of cyttic ovarian tUsue from fat on left 
left of abdominal scar 

Jul> 37 1914 Readmitted to hospitaL Tnmor 
had appeared m abdominal wall on ngkl of indalon 
one week after leaving hospitaL Operation re 
moval of cy'stlc ovarian tissue from fat on nght of 
median scar 

December 9 1915 Readmitted to hospitaL 

Tender tnmor of abdominal wall on left of Incision 
whereit hadappearediixmontha before. Operation 
removal of cyitic ovanan tisane In fat on left of tear 

In this case ovanan tissue seemed to be 
scottcred through the abdominal fat and was 
lodistingyushablc imtil it had become cystic. 

It has been found possible to restore the 
utero-ovanan harmony by heteroplastic 
transplantation in castrated women in whom 
the uterus has been left behind so that men 
stmation is resumed and abbtion symptoms 
made to disappear Operations of this 
kind are not umversaJJy successful as hetero- 
plastic grafts do not always take on account 
of the physiological antagonism of blood and 
tissue that exists between diUcrent mdividuals 

As has been said above castration without 
extirpation of the uterus is an ill advised 
operation^ and besides other discomforts Is 
apt to be followed by histone menopause 
symptoms of the sev-erest type. One not 
infrequently encounters patients who have 
rcccivxd surgical treatment of this kind and 
for a certam number of such cases hetcro- 
tnmsplantation undoubtedly has a field of 
usefulness. 

Notwithstanding the negative conclusions 
at which we have amved as to the physio- 
logical value of retained ovarian tissue after 
removal of the uterus it is nevertheless 
necessary at times from sentimental reasons 
to conserve the ovary In such a case is it 
better to leav c one or both ovancs in ntu or to 
transplant? Animal experimentation has 
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»howii tiiat an crvarj retained in place with 
careful consideration as to its blood suh>1j 
retains its anatomical functionj much longer 
than does one that has been grafted (Kawa 
soye) So far as the secretory influence on 
tl» general organism is concerned the statu- 
tics presented in this paper seem to show an 
apparent advantage m favor of the ovary 
retained tn txtu It is, however the custom 
of the wnter when conservation u impera 
ti\x to forego this somewhat doubtful od 
vantage and instead to graft a section of the 
oiTiry in the abdominal woD where its removal 
if necessary will be a simple procedure and 
not a serious major operation. It is done with 
the full conviction that the only possible 
beneht it can ha\x b to rclicvx the mental 
distress of a fatlent whose mind cannot bo 
dislmbued of an HI founded auperstitioiL 

iv JTATisncs 

The appended table is the result of an in 
vestigati^ to detemune the Inadesce and 
gravity of ablation 8>'mptoQis. As stated 
aboix, hot flushes were taken as the standard 
for they ore far more constant than other 
vasomotor i^ptoms, and are nearly always 
present if other symptoms occur Tlie num 
her of cases of retedned ovanes b too small for 
compkie comparbon As there were only 
10 personal cases to record, i6 of other opera 
tors were taLen from the hospital records 
In order to make the list more valuable. 
Notwithstandmg the small number of cases 
the percentage results taDy so closely with 
those of Wal^rd and Schiiiele that they are 
at least signlflcant 

In studying the coses of total ablation a 
number of observations were made which ore 
of special mterest 

Hot flushes were reported by many po 
tients who had passed the natural menopeose 
at the time of the cfieration Thb fact fa 
evidence that the crv’ary retains its influence 
as aiccretoiy organ longafterovulation ceases. 
It is also confirmatory of the theory now gen- 
erally accepted that there exists in the struc 
tore of the ovary outside of the corpus luteum, 
an important scarce of its internal sccretfon- 

Thcre fa a conoiderabJe difference of opin 
ion as to the influence of age on the sev^ty 


of artificial menopause symptoms. Pohk, 
Dickinson Chiptnan and others assert thst 
the jTJungcr the patient Is the more severe 
the symptoms, Walthard on the other haai 
finds that the age mates no difference. la 
our senes the severest symptoms appened 
most commonly in women approaching orptas 
ing through the natural menopause, that a 
to say between the ages of 40 and 5a Ita 
we hnvx ascribed to the greater fastablEty 
of the nervous system at the cnbcal period 
of life 

In a comparison between the lymptocB erf 
the surgical and the natural menopaose n 
find that the disturbances of the natural meao- 
ptaoBc are far more complex than fa the fomifr 
ranging os they do from mild vasomotof 
changes to senous pisyxhonearoses. There 
is also a less definite time limit to their dun 
tlon The surgical menopaose symptoaa 
on the other hand ha\T a greater m ci da vt 
(\t- 80 per cent instead of 50 per coit) 
Their avxrage duration is three to foarmont lt L 
In general patients sufl^er leu from the aih* 
fioai than from the natural menopacse 

TASLx or rrATUSCS 


T taJ ibfttktfi ( sj casei^ 

NobotflialKt * 

Fnrhot flotto ^ 

Mur bot 0iiifa£* 

Total adduct ol ^ * 

One or both or«ric* Idt /* Um (t6 cuei) 

No bot fimha 
Few bot 0i«ba 

bluv hot Srobo * 

Total inddeace (4 bot flotba ' 

TaosriuUUoG Ctj cues; _ 

N bot Siaihet ^ 

Few bot floibes 

Uur bot flwbes ^ 

Total loddence ot bot flesbe* ^ 

CbaUiut Cnjsplutitloa f ^ 

N botfliwhei 2 

ilUT bot flusbes 

Total taddcact ot bot floibes ^ 

Waltbud. loddence of ncuopuK lymptoai* J p® 
cent las ta cssa of retained orarica. , _ 

Schickdo. InddencB of menopame ijTnptooa the «a^ 
fat caaa of retention aUaUon. . 

Sanrex SttuL Ipddeaca of luenopaaa ryj' 

totm, or per cent loa fa cases of rrtaiaed oraJ» 

Konaturtfaddla m raiei- one or betb ovada reta l**^ 
VaaonaotoT tyinitoffla, to per cent tropfdc dbtnroai*™’ 
P® pajefalc dtotnrbancaa, jpercoit. 
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f tirUnifm loddcDCC of loiTlal toeoopaTise lymptoinB 
In i6t cue* — one or both ovmnei ret*Ined — »o per cent. 

Tuf&er Tncldence ol menopin*® *7inptom* after tian** 
plantatteo, 50 per cent. 

Nttoial menoptose. Inddeoce of tymptoms, 50 per 
cent (Schichde) 

V CONCLUSIONS 

1 Specific surgical menopause symptoms 
consist chiefly of vasomotor disturbances In 
the form of hot flushes 

2 Theoretically vasomotor changes of 
the artificial menopause are due to a break in 
the utcro-ovanan functional harmony by 
which the physiological balance of the glands 
of internal secretion is upset with conse 
quent dysfunctional activity 

3 After extirpation of tbe uterus vaso- 
motor disturbances ensue with appron 
mately equal frequency whether the ovanes 
be retain^ tn ntu totally ablated or trans- 
planted. 

4. Retention of ovarian tissue after hys- 
terectomy IS of httie or no physiological value 
and may be productive of serious harm to the 
patient 

I am mdebted to Miss H J Ewin supenn 
tendent of the Free Hospital for Women for 
sending letters of Inquiry to patients and 
tabulating the answers from w^ch the pier 
sonal statistics contamed In this paper were 
compiled 
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THE PREPARATION AND STANDARDIZATION OF OVARIAN AND 
PLACENTAL EXTRACTS 

By U H. liORLCT JIJ) Dmcorr Micstoav 


ANA ONE who haa read the \'artoa» 
/ \ articles and moDOgraphs that ha\x 
1 X appeared m the literature in the last 
few years on the Internal secretion 
of the ovary or placenta has no doubt be^ 
impressed by the great disparity of results 
obtained with extracts of these organs This 
also obtains for the other glands that possess 
an internal secretion with exception of the 
adrenals. One uiNTitigator will arrhx at 
seemingly beautiful results with an extract 
of a certain endocrine gland, while another 
will obtain a result eisctlj opposite with an 
extract of the tame gland One In^xstigator 
may isolate from the same ^hnd two product*, 
wh^ action Is ontagonisUc. Another re 
search worker wilJ try to conhnn the work of 
these others and obtain negative results if 
indeed he docs not get results different from 
those he is attempting to duplicate Ihe 
reason for this di^erence b that each one has 
made an extract by a diHerent method and m 
a different way 

The need therefore for more uniform 
methods m the preparation of ovarian and 
placental extracts at once becomes apparent, 
for in DO other way can the results of the dif 
ferent research workers and clinicians be 
compared The tangible data both in the 
laboratory and in the clinic, are at best small 
At present results obtained from extrocts 
of the entire ovary or from the yellow body 
alone without note of whether aqueous alco- 
holic, or ethereal extraction la emplojxd, arc 
reported The results will of course vary 
and are not comparable All these differences 
and annoyances will disappear os soon as the 
acti\T prinaple of the ovary and placenta » 
isolated But until then it would be much 
better if some uniform method for the prepa 
ration and the stondardixatioQ of ovarian 
and placental extracts was formulated 

Perhaps a short review of some of the more 
important articles on the preparation of 
ovarian and placental extracts arid a desenp- 


tion of the attempts made to isolate tW 
active principle may be of aid in showing the 
absolute necessity of a more uniform method 
of preparation It is only within the list 
ten yean that an attempt has been made to 
isolate the active principle of the ovary tad 
placenta, espedallN the former Before that 
and even iq> to the present time, the desic 
cated product of the ovary or corpus lateum 
has b<OT given to allay symptoms reftiaNc 
to some disturbance of the mtemal seerttory 
mechanism of the ovary Among the fint 
to attempt to make on extract that would con- 
tain the active pnnapie of the ovary ms 
iscovesco He investigated os early u 
1908 the action of the so-called ‘lip^ 
obtained from the red blood corpuscles, the 
bypophyib the kidney the suprarenal cajK 
iulc* the ovaries the testicles and the cor 
pora lutea. He found that the lipoids 
obtained from these sources exerted a cer 
tam action on the female genitalia and discor 
ered at the same time that there were two 
classes of these bpoids, classlhed according 
to their action One which he called hcoao- 
•tnnulating had on action on the same 
organ from which it was derived and the other 
called hetero-atimulating had on action on 
different organs This dlviaion was purely ar 
bitmry as be discovered later 

Of •pedal ImpOTtuict tic tb* two llpc*i» 
whlchhe chartcterlus as n F b. tad V D t, 
both bdafi obttiaed from the ovmry Phe Ulter be 
wt* tbie to UoUte from the corport lotet. HIj 
technique la pceparttloa tJ given In hh ptper h 
briefty ts foOowi The tre:^ organ b finoy I«lped 
tnd the pulp thrown into three times Its vtJume of 
95 per cent tlcohol, in which it is lUowed to remila 
two honra. This U then filtered, set tside to ei 
tract the lipoids ttid Is designated ti Fraction L 
The eaiduai palp is desiccated at 40 degreesjjel- 
renaed, and treated with dlfierent solvents, iust. 
It Is ertracted with SElphnric ether and this is cilica 
Frection IT of the ‘^lipoids. The rcsidne there- 
from Is dried, fwwdered and treated with acttc« 
In the same manner which gives Fraction IIL 

■CoBO tnd da Sac M 
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Fiirther extraction with the resulting residue give* 
Fraction IV and, lastly with alcohol Fraction V 
Ii obtained. All these fractioni bong prepared their 
eubdiviaion an(^urlficatIon follows. For example, 
mth Fraction II the ether extract la dtaaolved In 
petroleum ether giving an miolnble portion A 
which 13 ■mall in amount and a tolable portion B 
which constltnte* the major part ThU latter Is 
deaiccat^ and redlaiolved in ether There remains 
then an Insoluble part which U removed by the 
centrifuge. The clear fupematant solution Is then 
thrown Into about ten times Its volume of acetone, 

E ure and free from any add and allowed to stand 
1 the refrigerator a. hours. At the end of this time 
an abundant predpitation will be found in the bot 
tom of the receptacle, which when filtered, coniU 
totea portion C The acetone solution Is concen- 
trated and put Into the refrigerator riving after 
cooling a >^owUh white mass which is po^on D 
The remamdec of the acetone solutloo, which has 
passed through the filter is then completely dried 
and the preapltate Is dissolved In boiling aicohoL 
All should dissolve, after which It is cooled for *4 
hours giving portion E and a dissolved portion F 
Each of th^ fractions (A B C D E and F) 
thus Isolsted, is far from bdog considered as chem 
Ically pure and each must be dissolved in petroleum 
ether ordiiury ether edd alcohol, and finally In 
warm alcohol There Is obtained bv this meant the 
series a, b c, d. of the corresponding substances. 
The same procedure H gone through with Fractions 
in, IV and V Each fraction was tested npon 
animals and only those which produced a rapid 
growth of the uterus were conslda^ actlva 

Thus It will be seen from the careful and 
painstaking work of iscovesco that when an 
extract of the ovary corpus luteum or of 
the placenta is used in laboratory eipcn 
ments or In the clinic, care must be cierdscd 
in obtaining the actii'c fraction of the extract 
or the vital part of the organ may be left be 
hind on the filter paper and thrown away 
Concerning the physiological action of these 
fractional extracts of Isco\'esco and the 
results obtained by him in the laboratory and 
in the clinic, no mention wHl be made Those 
interested m this part of his work, may 
consult his recent ar^cles m hterature 

According to his technique outlined abov^ the 
active •ubstanco, which he describes as II F 
b might briefly he considered as an ether extract 
of the dealccated organ (ovary) soluble in acetone 
(at ordinary temperature) having further been 
purified by boQlng alcohol, concentration and ex 
traction with petroleum ether The other substance 
\ D c. appears to have been obtained from the 
residue remaimng after treating first with alcohol, 
then with ether then with acetone followed by 


chloroform and finally with alcohol again. This 
alcohol soluble substance is then presumably purl 
fied by solution In petroleum ether resolution In 
ether and precipitation by acetone and In turn 
further purified by solution in petroleum ether or 
dlnmy ether and cold alcohol The substance then 
U acetone insoluble, whertais his previous substance 
11 F b is soluble In acetone. 

Herrmann followed the plan of Iscovesco m 
the preparation of ovrinan and placental ex 
tracts and published his arbcle early m 1915 
Herr mann believes that he has succeeded in 
separating the active substance of the 
corpus lutcum and of the placenta as a sp>ecific 
chemical substance He attempted to prove 
thK clmically and on animals Many colored 
bgures arc appended to his article and his 
results if true show wonderful changes from 
only a few doses of his co-colled active 
pnnaplc 

Hu method of extraction, while not identical 
with that of I»cove»co pven above will not bo 
described %n toia at this Umo. He was able to ob- 
tain three fractions by his method and these were 
further purified by dutiOadon and tested. It was 
found that the scH^ed middle run produced a thick 
iy viscous body which lepmenti as he believes 
the real active pnndple of the ovary This active 
ffubstonc*, as further described by Herrmann, is a 
eilowlsh ^tening oQ, which Is solidified by cooling, 
ui otherwue remains thickly viscous It gives a 
\'erydeddedchoIeslerin reaction. It becomes brown 
when exposed to the air opparcnily by taUng up 
oxygen, and U composed of three dements, caroon, 
hydrogen, and oxygen. The body Is a cholciterin 
derivative. It is loiuble In alcohol, ether petrdeum 
ether acetone and benxol, but is insoluble in water 

Herrmann found the same active substance 
with Identical phyBioIogical properties m the 
placenta as well as m the corpus luteum. 
However one placenta contains more of the 
active substance than one corpus luteum 
The method of preparation is the same m both 
cases 

SdU Wintx, and FInrahut found that the corpus 
luteum contained two ^bodies. One. which they 
designatedas luteolipoid, hasaninnibitoryaction 
on the blood and Injected subcutaneously before 
and during the menses lessens the flow and shortens 
it The other body they call lipamln soluble In 
water a luteo lipoid or lecithin albumin which 
causes when Injected Into animals an inercas^ 
prowth of the genitalia. Subcutaneously injected 
m women, it causes the appearance of tnc menses 
in cases of araenorrhcca, “Luteo lipoid and 
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UpJimln tre uiti^oliiic bodies sod rcfnlmte 
the ctmrse of the mernte* Thdr method of extrsc 
tlon b giren In ld Indehmte sort of wsy They 
obtain the varicru Upold fraction* by extraction 
•with alcohol, chlotolorm ether and acetone. By 
later crapioratlon, rcditwlvinj and extraction they 
obtained the two antaconli^ bodlei mentioaed 
abort. 

A hasty rc\'icw of the methods of these 
research workers (Isco\*esco Hemrmui, 
Seiti ct aL) shows that they aD used practical- 
ly the same method of attraction and os far 
as can be gleaned from their chmcalandctpicr 
Imental reports they arrived at about the 
some results However the difference maj 
be due to the fact that Herrmann obtained 
his so-called active substance in a purer state. 
These in\ estigators at least used a ccriam 
definite method of extraction and their 
resulting products could he tested eiperiment 
ally and clinically with a \new of producing 
certain definite phyRologicnJ and anatomical 
results. 

Other workers, who hive reported results 
obtained with ovanen or placental extracts 
have been too prone to give the dmical re 
suits secured with, what the) loosely call, on 
extract This may be an aqueous alco- 
holic, or ethereal extr^ or as often happens, 
it is not an extract at all but simply the dried 
gland in the form of a dewoait^ Mwder 
It should be dearly borne In mind that the 
kind of extraa must be mentioned if the work 
is to prove of any value to others A qualify 
mg adjective such as ethereal, aqueou* 
if properly employed may sufficiently deslg 
natc the method of preparation. Not only is 
uniformity of preparation desirable but some 
form of standardixatKin of the resulting prod 
ucts Is necessary to obtain extracts of the 
same strength HJid action. Many of the 
failures to produce the desired effect arc due 
to a lack of proper standordiration of an 
otherwise perfect product. 

In order to perfect a proper preparation 
find later a suitable method of stondardiza 
tion some research work was undertaken by 
the wntcr during the lost two years Up to 
the present time it can definildy be stated 
that DO idea l method of preparation has been 
formulated and, until that is accomplished, 
the Btandardiiation of the product will not 


bo attempted. Various forms of extract* of 
ovary of corpus lutcum of the ovary mimu 
the corpus lutcum (ov’arian rendue) hare 
been made by exact chemical method* ind 
the resulting extract tned on animat*. The 
results have all been negatiw One eitnct, 
a powder soluble in water has been obtimed 
and ciinicallv it has seemed to be active in 
some conditions i e. disturbancet of the 
artificial or the physwlogiail menopauie. 
But, in this connection, the results tic too 
vague ephemeral and transitory hence con 
elusions drawn therefrom do not have much 
\Tilue 

For example, e few ampule* of the tefobfe extracts 
ere given or tent to Doctor A Tilth the reqeat that 
I* try It* action upon the dlitarfaajcc* of the meno- 
pease when a aitable case present* Itsdl. l^tn 
Doctor A ha* a patient who layi that she li 
■uffolag from IIuiIm of heat, lninTTiTd*| etc. 
Doctor A an cxamioatloii aod had* do pehrk 

K th(iofy But npon the statement of the patlenl 
ln)ecu an ampiile of the soluble coipo* luterm. 
la a day or tiro he repesti the Lnjeetion, • 
few Injoctioia Doaor A uJu the patkut if the 
1* feeling bette and the paUeat aot wlihiaf to 
oSeod Doaor A or tblaiinx that ibe doe* fed 
belter aarsm la the aSnaaOTe. Doaor A ncf 
Uaue* the tmimem and later lepoiU thb case »* 
one cured. 

Results based upon the statement of the 
patient, must be coorideied with extreme care 
\et that, practically today is all the data 
tqxm which judgment can be passed a* to 
whether a preparation or extract cd the ovar} 
has any therapeutic action. LTierc arc itism 
factors m the preparation of an extract whkh 
may have an important bearing upon it* 
therapeutic activity such as the frtshn^ 
of matenaJ the punty of the chenucsl*. 
proper temperature avoidance of ^■e^y high 
or very low degree* of heat or cold 
tions In all or any of these may tend to render 
the resulting extract inert of cause it to pro- 
duce result* that are due to faulty prej^ 

UOD . 

In thw connection mention will be made ^ 
Rosenheim, who reported his work on W 
pressor principle* of placental eitrac^ 
Rose^eim was attempting to confirm W 
work of Dixon and Tayior who claimed th* 
alcoholic extracts of human placenta conmmea 
substances which on iQtra\'cnou* in}ecticffl 
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produced a rise of the blood pressure and 
a contractioii of the pregnant uterus 

DLxon and Tajdor 8 method of preparing these 
extracts consisted in tnlndng froh human placenta, 
covering it with absolute alcohol and fdttnng after 
some time. The filtrate was evaported and again 
tthen up with absolute alcohol The residue of the 
last extract dissolved in sahne solution, was in 
jeeted Intravenouilj Rosenheim thought the 
effect ol the injections seemed to auggest the pres- 
ence of adrenalin or a rimflar substance. Trjdng to 
prove this he found that the active principle was not 
Identical with adenalin, Rosenheim made alcohol 
Ic extracts In several ways and found that the nor 
msl human placenta did not contain any pressor 
principle. Next he made three different extracts 
as follows In the first the fresh minced placenta 
was barely covered with alcohol to allow putrefoc 
tion to taic place in the second the frein minced 
placenta was shaJc.cn up with one liter of saline sc^u 
tion saturated with cfdoroform and kept for four 
days at room temperature and in the third the 
fr^ minced placenta waa mixed with absolute alco- 
hol (icoo cubic centimeters of mlnccd material to 
one liter of absolute alcoholl Rosenheim found 
that the first extract (above) contained a stronc 
pressor principle, while the second and third did 
not or to quote ms table 



Knob 

A. lha. 1 ftboTi} Erewt titer Ik* 
pstnlaoiob 

B> Extnet tltxr wOetrM* 

C. ] ibor*} Eitnct e( trail 

dub. 

StraeC praaor 

Tottl ll,— IT* 

WWBC tSen. 

To<«J tb*«QC« el 
prtmor eSecL 


RoRcnheun waa later able to identify thia 
pressor pnnaple of Dixon and Taylor as 
belonging to the amines and it probably is 
denved from the amino aada (leudne and 
tyrosine) the cleavage products of proteins. 

Barger and Walpole came to practically 
the same conclusions m their work upon pu 
trid meat, Le. that it contams a pressor prin 
ople 

Fu*e extracts of the placenta were prepared 
b> the writer and their acUon tested on the 
blood pressure and upon the Isolated uterus 
as well as by injection Into (rabbits) 

These extracts were prepared os follows 

Number one was an aqueous extract obtained by 
exposing the minced placenta to distilled wattr, 
ihghtly aadulated. The reaulung fluid was boQea 
with acetic aad to prcapltate the coagulated pro- 
teins, filtered, c%-aporate<l, and distilled water add 
ed to bring It up to Its original volume This solu 
tion was passed through a Berkfeldt filter and filled 
Into I cubic centimeter sterile ampules. 
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Number two was obtained by pladog In a wide 
mouthed bottle 735 grams of mlnccd placenta pulp 
This miitorc was allowed to stand at room tempera 
tore for four da>*B loosely corked. Then 725 cubic 
centimctCTB itcnle distilled water added mixed 
and filtered and the filtrate boiled with acetic add. 
Thia was filtered while hot and the filtrate cooled 
arid evaporated to more than one-halt its volume. 
Stcnlc distilled water was added to bring the amount 
up to 735 cubic centimeters the original \oluinc 
Tnia Utter was next pasted through a Berkfeldt 
filter aad filled into 1 cubic centimeter stcnle am 
pules 

Number three was prepared by taking 400 grams 
of minted placental p'^p and adding to it 400 cubic 
centimctcrt of normal salt solution, saturated with 
chloroform. This was loseU corked and allowed to 
ataud at room temperature for four days It was 
then filtered and the filtrate boiled with acetic aad to 
prei-ipitatc the coagulated proteins. This was again 
filter^ while hot. coolea and evaporated to less 
than one hwlf Its volume. Sterile distilled water was 
added to bring the amount up to 400 cubic ccnti 
meters the original volume It was then passed 
through a BerUddt filter and filled Into i cubic 
centimeter sterile ampules. 

Number four was prepared by adding 400 cubic 
centimetcTS of absolute alcohol to 400 grams of 
minced pdacental pulp This was allowed to stand 
for some time at room temperature in a bottle 
loosely corked Then the whole was filtered, the 
filtrate boQed with acetic add, filtered through 
paper and evaporated to less than half of its volume. 
SterOe dbtlUed water was added to make 400 cubic 
ceoUmetera the onpnol amcFunt This was passed 
through a Berkfeldt filter and fiUcd under sterile 
condiuons into 1 cubic centimeter sterile ampules. 

Extract number five was made by taking about 
500 grams of minced placental pulp which was plac 
ed la a large mouthed bottle. T^ was allowed to 
stand m the incubator loosely corked, for several 
daya. T^ mixture was ahaken every two or three 
daya. Then it was filtered and treated as the others 
(Nos. 1 to 4) and filled into sterile i cubic centl 
meter ampules 

These hve extracts vrere submitted to Mr 
L W Rowe to be tested on the isolated uterus 
of the guinea pig and upon the blood pressure 
of a chioretoniz^i dog Jilr Rotvc reported 
os follows all fivT extracts contract^ the 
isolated uterus of the virgm guinea pig when 
administered m suffiaent quantity About 
o aj cubic centimeters of the undiluted 
sample was necessary in each case to produce 
on appreciable contraction. The action of 
No 5 and Iso 2 seemed a little stronger than 
that of the others, and th« was due to the 
fact that these extracts were partly decom 
posed. All meat extracts will contract the 
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isolated uterus if \hty ore suffiacntly concen 
trated and this action is more marked if de 
cmnposltion or partial decomposlticm has 
taken place 

The effect of these extracts upon the hlcx)d 
pressure was not ver)’ marked dot charactens 
be. In most instimccs the blood pressure 
fell slightly but this was more marked with 
No 5 which action was no doubt due to the 
\xry evident decomposition of this sample. 
The results of these tttts mdicate that placen 
tal extracts do not contom a pressor or marked 
oiytoac principle. 

The action of these extracts (Nos r to 5) 
upon animals when mjected intmpentoDeal 
ly was negative. A large number of lojec 
bons produced no macroscopic effect opoo 
the Internal or external genitalia of the anl 
mala mjected- There wna no anatomical 
difference between them and the control anJ 
mals. 

From a review of the more recent htcrature 
from the ""irnal experiments thus far under 
taken with extracts of the corpus luteum. 
ovary and placenta and from the different 
methods cmploj'ed in making these extracts 
the following conclusions seem jusUhable 

I \ more uniform method of preparing 
extracts must be instituted 

3 Some method for the stnnJardieatioo 
of these extracts must be discovered m order 
to faahtate the comparlKin of the results of 
the different labomtorv workers and cfa 
nldans 

3 Many results obtained in the laboratory 


or m the clinic are due to the faulty prqian- 
tion of extracts. 

4. The tsolaboQ of the active prmdfie of 
the ovary and the placenta will dear up many 
if not all of these mooted points. 


BIBUOG RAPID 

Butoix.G sod U ALTO LE, G S ItobtloQ el ptMt 
principle* cd putrid meat J 

Dt\o* W E *od Tatioe, F E Ptydciaifcil adica 
o( Um pUcenU lint SI J 0^7 0 , 

IlASUAn Ueberetoe wiikmnKSubitunbsLieatadi 
tiadlDderDaOTU SfonsOcJir L GeboriiL a. 
g J 

Jkc nnco H ECnda tor loOpoMet de 

C<MDpt TTsd boc dc Uol Psr go; Ido, 7 A 4 - 
Idein Lc* Upoides dcs xloOcilc* room d* wif- PrCF** 
ntflM etc Compt. reod. Soc.d« UoL, P*r goS,lirT 
nJg, 3*4, *14 c+S 075 ^7 

Idcffl Lea lip<^es Preaae o&L, go 8 ,xvi, 4 S 7 3 * 9 ^ 

Ibc^nco H etal Sur Ra hpoldct iclaljle* dtnt Ictb 
et ioaoiuble* duia I aertooe do qmVpi oa WTaa*i di. 
Coaipt. rood sec d UoL, Par goS, t»T 7 8. ^ 

lacoTXkCo H Lea bermoaUmnllnea <tad« e ^painTonti w 
rt dojque dn Upo«ie uleiMttmidMt do fei« “ V" 
oided corpejaiioe Bull Wtsiia. SocBwi d,Wp.» 
Pari*, g jd ufv 06 75 * 

Idem Le trpojdt tero-idimilint de rortne 
pb)*Beiofique^ ConpC rrsd. Soc de bU. 

Ir^ a 04 nd Bg . _j 

Idem Lea Upndea dal o\ sire, d cap ^aae 
cuJe p«^>nete* heioo-*tlrwd»te*, fin ricio*ic[** ** 
tlMnpnatiqoea rRue. m^d. 9 s,& 45 - , 

Idem- "nse UpoUa cd Uie crrtD~ corpta 1 truiB and to* 
ude. Uni il Rec Load 9 * it, 595 * . 

Idem. Ijpoidet bonh>etIiiraZeata d* 1 am* A ^ 
>aune taide pb uolasigoe el LbenpeotkigB. Rev a* 
td BIX bd Pax 

Ruaocarru O Tha c ' 


jaocam O Tha praacr priSplea d placraUl eo 
tiacu J PhjooJ Load, 9C9, TTTrifl, 137 
JTX, L et tj UcLar die Uoiotlacfae FmtxM dea ew 


SUTX, 


lIoHjchafi- toed. Wclmadii 9i4i 



FRANK PLACENTA A GLAND OF INTERNAL SECRETION 


3^9 


THE PLACENTA REGARDED AS A GLAND OF INTERNAL SECRETION 

Bt ROBERT T FRANK II D New \om: 


F rom the da\'s of antiquitj it has 
been known that the placenta acts 
as intermediary between the mater 
nal organism and the fcetus Only 
m recent j’ears howe^xr has another func 
tion been ascribed to this organ namclv that 
of a gland of mtemal secretion The first 
comp^ehensi^'e expression of this ^new was 
published m 1905 by Halban 

I Halban s theory Joseph Halban (i) 
published an elaborate paper entitled Die 
tnnere Sekreiion ron Chanum nnd Placenta 
und tUre Bedeutung filer die Funktion der 
Milchdruese The author based most of 
his deductions upon the mtcrprctatlon of 
clinical facts some of them from his own ei 
penence others gatheredfrom >'anou3 sources 
though not a few of the gaps in his cMdencc 
were bridged by facts obtamed from animal 
eiperimentatiom The work of mau> in>esti 
gators performed during the last decade has 
confinned and ebborat^ many of the deduc 
lions made by Halban and has placed the 
major part of his hypothesis upon a firm 
basis of fact. The following is a brief rosum6 
of Halban s theory 

Both the paberty Impulse (growth) and the men 
itnuil stimultis to the uterus and breasts (In the 
breast monthly swdUng colostrum formation, 
vlcanoui menstruation noted In virgins) are derived 
from the ovaries. Though the inttldl pregnancy Im 
pulse Is OTiglnated by the ovum,^ breast h>T>er 
tronhj and later milk secretion is not interfered 
with bv castration during pregnancy On the other 
hand both uterus and breasts continue their hyper 
trophy after fcctal death, or during the growth oi a 
h>datJd moie without foetus. Consequentij ^ It 
must be the placenta (fatal trophoblast or cbonon 
epithelium) and not the fcetus which elaborates 
the prt^aiic> mwth luhsttnce 

Tne fcetus of both sexes becomes icnilllve to the 
placenta] stimulus in the eighth and ninth months of 
intia uterine life. This is shown by hyperplasia of 
uterus and breasts m femalea, and of prostate and 
breasts in males (Bayer 3 Schlgchta 4) The gem 

I> tlM altf Cl tW( mtilmlT doa cot betd rood. Tbc *or^ Lao 
Locb ( ) bcf ibon thal Om cWralcal aetka ef lha nrpaa Inaan ptoa 
tbr UCTkM ImtaOac csartM br 1x7 (orcIfD bodr l«r bf iaIii'T to 
tha Qlmna cnicow) cu prodcca tka ctirtM ncctko. Vulm adMc 
W i>w dicHad mwn broat bTptrptim fax laaaai ot ceapu temat 
atTBCU xJdM. 


tal tuemorrhages noted In new bom female infants 
(cNrcurring In 035 per cent) SchuLowski (5) a 
few da>‘s postpartam arc due to the sudden with 
drawol of the placental stimulus, as Is the pucrpicra] 
involution of uterus and prostate which reaches 
its otnpletion about three weeks after birth, 

That the placental Influence is a chemical stimulus 
acting b> way of the blood stream and not a direct 
local stimuiatlon is proved by the utenne reaction 
which occurs in ectopic pregnanej 

From these observations Halban concludes tkai the 
cJumtcai prfidaeis ef beik Ihe owy and of the fdacenia 
predate kyperctmla and ttUrine menstrual (^or decidHoT) 
rtcction and Uial beJk Itkettist exert an tnfiuence on 
Ike breasts He further draws the deduction, un 
warranted by his evidence, that liver changes in 
eclampsia etc. arc due to placental influences and 
that Ine emry dannt pregnancy loses tis trophic 
prolectrre peneer over Ike genitals its fundien being 
ncariously astumed by the placenia 

2 Influence of placental extracts on uterus 
and breasts Before attemptmg an analj'sis 
of Halban & theorems it will be best to pre- 
sent whflt IS known tod]i> of the action of 
the placenta 5e unclouded b> anj possible 
oi-anan influence Thus most simply can be 
demonstrated the evidence upon which the pla 
centa can be called a gland of mtemal score 
tion The earlier expenmcntal work as 
that of Claypon and Starlmg (6) Foa (7) 
and Basch (8) who used weak aqueous ex 
tracts ol homologous or heterologous pla 
centa can be dismissed as mconcIusi\c (9) 
Iscovcsco (10) * Fellner (ji) Aschner (12) 
Scitr \Vintz and Fmgerhut (13) Herrmann 
(14) Frank and Rosenbloom (15) however 
cmplo}’cd the concentrated fat soluble frac 
tion of placental extracts which produces a 
strong and unmistakable reaction 

Subcutaneous injections of cither aqueous 
or salme emulsions of the hpold or solutions 
m oUs or alcohol cause enormous nnd rapid 
h>perplasia of the uterus Both mucosa and 
musculature partlapatc m the increase This 
effect IS obtained withlp 6 to 8 daj’s in cas- 
trated animals where oxTinan influence can 
be dcfinitel} excluded Rabbits gumea pigs 

AllhMtfa laxrmco owd oalr mikx crtracti, lik vwk rfifiuH 
be CO— WtH tb« el xa IW lx » mj| U>o— Ibxt Mlowcd. 

Tbt liBaUrttx mn— latconxiid vill b« axpbatlad 

la — ccndoif panenpk. 
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and rat* »hcnr tlie ftome reaction Sfanilar 
though less mark ed effect* ue prodqced 
tliroQgh introduction of the extract by 
mouth.* 

A similar and equalJ> rapid hyperplasia is 
exerted upon the breasts of rabbits The 
mpples increase m size the glandular tissue 
hypertrophic*. If the stimulas is prolonged 
colostrum can be expressed The breast of the 
rat and guinea pig is less susceptible 

The uterus and breasts of these laboratory 
animals (rabbits are to be preferred because 
tbe breast reaction which can be followed 
vrithout at once sacrlfiang the ommal, is 
most plainly evidenced m rabbit*) furnish 
a reliable biological test for tatmg the po- 
tency of tbe extracts. 

3 Cbemttiry Our knowledge of the chan 
ical composition of placental extracts is m a 
state of chaos Iscovesco (loc at ) working 
with ovarian extract devised a compheated 
method of punficadon based upon eleirUso 
solubility in vnrwtH fat solvents, Herrmann, 
ndng corpus luteum and placental material 
(loc. dt.) published a still more complicated 
method depending upon extracuon in 9 ccua 
elective solubility and fractional dbtiUatlon 
with superheat^ steam Neither of these 
autboTS judging by our experiences {vtde 
tnfra) op^r to have obtained a substance 
free from impurities. 

The writer successlvdy m conjunction with 
three biolodcal chemists (Dr J Rosenbloom, 
loc at ilr 0 I Lee and now with Mr 
P M Giesy) has for the last two and one- 
half years been engaged m attempting to bo- 
late the active pnnc^Ie. Our attempts have 
not been crowned with success 

The knowledge obtamed to date by our 
mvestigation may be summanred by stating 
that the potent crude extract which is ob- 
tained by continuous extraction with alcohol 
b e dark, semi-hquid mixture which resbts 
high degrees of h^t (350 C ) strong aads 
or alkalies and taporufication without loss 
of potency It either oi>-di*e3 or poijmerlies 
on standing gradually losing its activity 
It b fully soluble m 95 per cent alcohol, par 
tioUy so £n chloroform ether ofls and m 

Tb* ilc M U tS« wkS tS* W tW atn* 

M Bvtui tSt MM bo^ acW Btr rwS I !• 


bemdne (the active fraction at Hmi>« foUownn 
the be mine insoluble portion) The acthity 
persists after removaJ of cholestcriti and fadol, 
which may be regarded as contsmlnatkm. 
The active substance has not been suffidentl) 
purified to permit of analysis. Our attanpO 
to dupheate Herrmann s work leads us to 
conclude that his final product was a mixture 
and not a single compound 

4 Stmtlartlv of corpus luieum and pkenUa, 

In agreement with Hcrnnarm Ooc at) we 

have found that the active prinopka obtained 
from the corpus luteum and from the placenta 
can be extracted b\ ijenbcal methods chm 
icoOv haiT identical properties and blologiol- 
Iv produce identical result* upon tbe uterai 
and breasts. Although the quantitathr 
yield from corpus luteum b far richer than 
from tbe placenta placental matcriil (hu- 
man) B so much more readily obtalced m 
large amounts that we have mainly used the 
Utter m our work 

Whether the two arc merely similar or art 
Identical cannot be dedded onti] both an 
boUted as chemical entities unless cieai cat 
specific differences in pfajaiological tchoa 
can be shown. No such differences In actioc 
hai-e as >*et been discoNared. 

5 New physioUrgiccI fads (a) Placental 
extract causes hyperplasia of transplanted 

G rtioos of the uterus as well as m the atenu 
t tH ntu 

b The action b not diminished by removal 

of the adrenals, puincrea*, or thyrosd or ccan 
bined removal of thyroid and adrenab 
c The ovaries are not stimulated by the 
extract 

d The atrophic uterus of castrated ani m ab 
responds readily to the stimulus of the ^ 
cental extract, even after long periods of time 
hove elapaed (The longest period was 
16 months after castration.)* 

6 Source of tkt placental hormone The 
mnln function of the placenta unquestioD- 
ably pertains to the exchange of nutoent 
subst^ces from the mother to the feetns, 
and to the elimination of waste products of 
the fcctus in a revTrse duectwiL The Id 
filment of tbw function accounts #ufSaentJ> 

ItaUia ^ IS* ] rin va U iJiU I* 

uticl* 
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for tile histological structure of the placenta, 
which Is charactenied bj a labyrinth of 
sinuses lined by foetal cells Therefore It 
docs not follow In this instance because an 
intnnate relationship between blood channels 
and cellular components exists a distribu 
tion usually characteristic of glands of inter 
nal secretion that the placenta must be a 
ductless gland If further the apparent 
identity of composition and action of corpus 
luteum and placental secretion is considered 
and the well known abhorrence of the organ 
ism to unnecessarj duplication of fxmction is 
kept m view the question may logicallj be 
propounded whether the placenta does not 
act merely os a storage reservoir for the active 
pnnaple elaborated by the corpus luteum 
during the earher part of pregnancy Dur 
mg the latter half of gestation the yellow- 
body histologically has the appearance of an 
involuting functionless ^nd No proof in 
substantiation of tlds hypothesis can as yet 
be adduced 


suiniAiv 

1 The eipeninental work of the last 
decade proves that Halban was correct in as 
criblng to the placenta an action upon the 
uterus and breasts 

2 Placental extracts (mainly the lipoid 
fraction) rapidly induce hyperplasia of the 
uterus and breast (gland tissue and nipples) 
in castrates or m non-castrated animals 

3 The chemical substance which induces 
these changes is thennostabUe very resistant 
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to strong alkahes and adds and coinpletel> 
soluble in 95 per cent alcohol 

4 The substance appears identical m its 
physical chemical and biological properties 
with a similar substance obtamed from the 
corpus luteum 

5 The substance can exert its influence 
m the absence of the thyroids adrenals 
pancreas or in the absence of thyroid and 
adrenals combined 

6 In \'iew of the apparent identity of cor 
pus luteum and placental substance the ques 
tion arises whether the placenta acts merel> 
as a storage reservoir for corpus luteum secre- 
tion during the latter half of pregnancy or 
whether the placenta elaborates a hormone 
of Its own 
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RELATION OF THE SEX GLANDS TO METABOLISM 

Bt JOHN R. ITURUN PaD ajid HAROLD DAILEV >IJ? \n«r 


I N a certain proportion of women at the 
time of the natural or artificial meno- 
pause there is a considenible gain In 
weight- In the lay mind at least, this 
tendency to adiposit> is as intimately asso- 
aated with the other changes that m^e up 
the phenomena coUectiwlv known as the 
menopause, a.s the assumption of the grace- 
ful lines of the female figure b linked to the 
onset of puberty Not onl> at the beginning 
and end of seTual life are there changes m the 
general metabolism Indicating the action of o 
ipeofic intcmai secretion from the ovTuy but 
in pregnancy especially in the tust half at a 
time when the muscular activities of the 
woman arc not seriously interfered with 
there is often a dedded gam in weight with 
changes in the physical contour of limbs 
due to the deposition of fat. Tha occari 
at a tune when the functional actinty of the 
ovarv is disturbed by the gr o wth of the 
corpus luteum Near the end of pregnancy 
on the other hand when the functioning 
penod of the corpus luteum Is on the wane 
there has been shown to be on baeasc in the 
metabolism not entirely accounted for cilher 
by the mcrcased weight of the mother or the 
needs of the growing fectus 
The mcreaae in fat production following 
castration Is commonlj made use of bj stock 
breeders in preparing their product for the 
market 

There is clinical cv’idcncc that the oi'ary 
cierts a control in the metabolism of phos 
pborus and caJaum In osteomalacia there 
15 diminution in the loss of these substances 
after removTil of the ox-arles and improitment 
seems to follow the operation. 

la an attempt to establlih sdeoiLfically the 
treatment of osteomalada by oopborectooi) as 
orighiaIiy*arr*tc£f byFchJtng, CoratuloandTaniOf 
alcnlated w rapimtory meUboUam before and 
after castration of one female dog and two mice. 
Th^ toed a small roodificitioo of the^ olt apparatoi. 
Tha dog showed a gain In weight after the operation 
of 17 per rent and a dJmiimtlon of the carbon 
diorida excreted of per cent Doth the mice 
thowed a gain In weight after castratfon and a 


marked dfmlnottop In the oxy g e n coananjea. 
These observers tiao estimate the phc^^ii 
excretion In the mine of two dogs and foend t 
dlmlontion m the pbosphoms-loes after remonl 
of the ovarica. 

la 80S Loewy aad Rkiliter fa an efort to ckter 
minw if the sex fd^nds have a spedhe Inlenul KCT^ 
tk>Q affecting metabolism, cxamlricd by the ZaaU- 
Geppert prindpie the rea^ratory air cd a tmfc sad 
fetn^ d(^ before and after castration. 

For a female dog welzhhif 15.S kUogruns, iocr 
hourly observations established the axmal o tt | 0 
coDSumptfon at 6 i cuUc ctoUroeten per 
gram minute Eighteen days after nsKml of tla 
ovaries, observatloDS were again made and the 
average of five period daring the cottr« of j> diyi 
ahowed an avenge wefghc of kOofrtms, tad 
the oxygen consumption of 5.8 mWe crtllmeten 
per kilograra minute- The nevi seiia of obson 
tloaa mended from ten weeks to jls monthL 
The weight was increased ever kjjogr*®* ^ 
the oxygen diminished over 1 5 per cent. 

In the last period, four to ilx months sits the 
operation, thm were three obserratioiB shoibg ti 
average weight of the animal of 17 0 kEoertaA u 
increase of i 1 ktlograms, and the oxygen Q uil mgri 
to 4 6 cable cenlimeten a redaction of the oryges 
consumed per kflofram minnte of « 6 per etfll- 

Between the second and last series of cxperiaai^ 
the doe was fed oophorio tablets, and after g fi ts> 
lets had been taken, there was a e*ln In theorno 
consumption of 37 6 per cent above the nct msl ^ u 
the gain is cotnpaird with the redoetd consoflipdoa 
foOowlDgthc castration. It amounts to 67 7 pwetat 


tBCAPrrDLATICTV OP THE LOEViT A:a> OlCHTEl 
TABLES 
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The male dog showed a lessening cJ the ovyi« 
coDSumptioD after csstratkm (from 7.0 
meters to 6.0 cobk centimeters) but the am m at w** 
t kflograinj In weight offsetting this change. 
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The average reduction of the metabobsm In the 
female dog for the fint and Kcond periods after the 
operation, that Is from 3 weeks to months is 
aixrut 12 per cent 

In 1800 Hugo Lnethje rindcrtook the same line 
of inveiti^tlon, using a Volt respiration apparatus 
with obsoration periods of *0 to 24 boun. He 
castrated one male and one female dog at puberty 
and held as controls animals of corresponoing sei 
and born at the same birth The nile animals 
weighed the same and the carbon-dioxide excrcuon 
of one was i cubic centimetcxi and for the other 
I 059 cubic centimeters per kilogram hour respec 
tivelv After the castration of one It was o 845 cubic 
centimeter and for the control 0832 cubic cent! 
meter The female animals were ntimbercd 2 and 
6 the former weighed i kDogram more than the 
latter After the castration of animal No 2. U 
gained slightly in wel^ but this was explained as 
not due to the deposit of fat but to the fact that it 
was the stronger and more robust animal Five 
months after the operation No 2 had a carbon 
dioxide excretion of i 049 cubic centimeters and the 
control 1 056 cubic centimeters per kflogram hour 
The nitrogen and phosphorus excretion in the 
unne also showed but slight differences with the 
controls. 

Luethje came to the conclusioa that the sex 
glands have no ipedhc effect on the metabolisoi, 
and offered the suggestion that the gain In wdght 
in women at the menopause might be due to the 
change in their life and habits. 

The results of these last named mvesdga 
tors are diametricall) opposed Although 
their methods dilTcred their experiments ap- 
pear to be properly earned out, and it was to 
be expected that their results would be sun 
ilar The field for investigation might be 
said to be again open, for the strilaiig and posi 
U\e results obtained by Loewy and Richter 
In one animal can ha\'e no decisi\'c bearing 
on such an important physiological problem 
ZunU suggested that the effects observed 
might be m the nature of an idiosymcrasy 
of that particular animal As the animal 
was m his laboratory he fed it oophorm 
tablets a few \car3 later and obtained but a 
4 per cent nse m its metabolism with old 
tablets and a 6 per cent nse with fresh tablets 
as against the more than 50 per cent nse 
noted by Loewy and Richter 

The question is not one of sacntific Interest 
only but it is also of great practical unpor 
tance The retention of the o\’arv in situ or 
by transplantation m hysterectomy operations 
seems at present to be largely a matter of 


sentiment on the part of the operator for 
in. no way is the artifiaal menopause more 
se\ere than the natural as a matter of fact 
it IS often less se\’cre The symptoms are 
ad\Tinccd by a longer or shorter pencxi and 
they are more apt to come to the attention 
of the surgeon for the patient still remains 
under hxs control However if it should be 
proved that the remov'al of these organs 
depnves the body of on mtemal secretion 
having an effect on the general metabolism 
then their retention will become a physiologi 
cal requirement 

Our work was done on two female dogs that 
were fed on a constant diet of meat cracker 
meal bone ash and lard The metabolism 
was estimated by the indirect method using 
Murlm s constant temperature respiration 
incubator and weighing the oxygen entering 
and the carbon dioxide and water leaving the 
box A sample of the residual air of the cage 
was also neighed at the end of each penod 
Espeaal care was given to the control of the 
movements of the animal The urine was 
anolyTed for nitrogen and the amount m 
eluded m the figuring of the metabolism 
The apparatus was controlled for leaks by 
alcohol check penods 

The normal metaholiim of Dog 58 wax eiLab- 
liibed by a total of nirm hourly obaervation periods 
made from March 21 to 28. 1917 Each day^’s 
oboervatloD was for 2 or v hourly penods Be 
tween these dates the animal gained In weight 
o 3 kilogram on the standard diet The average 
beat pT^uction of these mac hours was 17 35 
calonet per boor or s is calorie* per kHogroin hour 
On Mar^ 31 both the ovonc* were removed and 
the laparotomy wound healed by first Intention. 
The wnlmiil was able to eat a Uttlc at the evening 
meal on the day of operation and throughout the 
healing showed no ill effects The observation pe 
riods, one on the third and the other on the tenth 
day had to be discarded or discontinued because of 
the movements of the dog licking her wound. 

From the fourteenth to the thirty fifth day after 
castration there were four observations with a 
total of nine hourly periods The average total 
heat production per hour was 153 calorics a re 
duction of 12 per cent and the heat production per 
kilogram hoar was i 75 calones a redaction of 
17 5 per cent. During this period the dog gained 
o 7 kflogram m weight. 

The second animnl known as Dog 60 had hod the 
thyroid removed the year before. She was In fine 
physical condition at the lime of these experiments 
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DOO NO 58 



The QonB«I meiiboUfm vti esubbihed by four 
obMTVfttioni with t toUl of eleven hoorty period* 
from Utrcb r4 to April 16 iq f The tverije total 
heat productioa wu < 91 celotka or s ( celorlca 
per kuo(rajD-hour In eta mining the ublc doaely 
eufrever t voukl appeax that the evenge of all the 
obaerrtUoQ how prevlota to the operation hardly 
lepresenta the tme nortnel or botitl mettboUam. 
lie heat productioa 00 the day of the firat obaerva 
tlon it to much higher than the others that the 
concioalon moat be reached that It la doc to the 
ttimnloa of tlu nmifual aamraadlags that the an 
ImaJ found Ita^ in The fint period on April 4 
it Mrfa becaaae f movernenti or the dog and the 
middle period on April 5 li very hlrt becaaae of 
tmexplomed high retldo^ readlngi mr that boor 
If doubtful periods are dropped the revlacd 

average beat production is 10 colodea per hour 
or I 93 caloria per kHogram-bour 

Daring thou obaervatlom and prdiodnary to 
operation, the animal gained in velght a half 
clogranL 

Double oopborectomy ^ria done on April 7 
On the third day the thin of the tbdomln^ waiU 
broke open along the tutore lln for a distance of 
5 centJcoeteii. Two or three atltchei of aOk were 
inaeTted and the wound healed In the courao of ten 

^om the tiitecnth to the thlrtv-aecoDd day alter 
caitratlon, there were three obactvationa with a 
total of tii hourly periodi. From the lime ol tho 
opentlon to the end of tht« period the doc gained 
0.6 kflogram. With ih* fint boor not indaoed In 
the calculatlona, because f movcmenla of the dog, 


the *vm« lotaJ beat production wu 19 8r oderia 
or t 64 cuorie* per kHogram hour 
Our work with these •nlirula had to be fiie*' 
tlooed at this point becaaae of the ropoaae to^ 
caD of the GoTtftimeat by one ol ui (Maifia} 
The anim^ wllJ be k<^ and we boM 
transplaDt an ovary in one and to feed the rtie 
various glandular extraeta In an attanpt to tJlect 
their melabobam by thU raeani. 

svMMAsy or Tnz animai zxperbiests 
RcgardlcM of the 8^ ^ weight, ^ 
metaboIiAin of both our dogs was dinuniihcd 
following castration- Both animal* did gaa 
and the mexcaae in actual amount was 
the oame In each, 600 gram*. ITie dimlnuU® 
in the metabolism calculated on the baa* « 
the calones per kilogram hour waa more ihia 
14 per cent in either animal (17 5 ^ 
in dog 58 14 2 per cent m dog 60) It » 
remartnblc that these percentage hyura 
should be so close together especially M t* 
dogs differed in breed and one weighed ^ 
kflograma less than the other Loewy and 
Richters dog showed a reduction of 
cent in the oiygen consumption if the 
from 10 wce^ to 6 month* are anal\Tea* 
Curatolo and Tanilli s dog had an 
{□unediate and very marked reduction m J 
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respiratory metabolism acd it gained in 
weight ol^ 

The argument might be used that, as the 
gam In weight is largely due to fat, the 
oxidation energy per ^ unit Is not greatly 
diminished for the fat takes an inactive port 
m the metabolism However In our nninmls 
the reduction to the extent of 12 per cent 
m one and 6 per cent m the other remain to 
be considered 

We noticed In our dogs that following the 
castration they became less active and some 
what more apathetic. Also as tune went 
on they became more accustomed to us and 
to their confinement in the box Th e se 
factors must be considered as having a f^n 
dency to lower the metabolism Tlic gam 
m weight might be accounted for os an or 
dinary gam due to lessened muscular activity 
or as a progressive gain due to the contmuonce 
of a diet somewhat greater then their needs. 

As the thjToid raises the metabolism in 
castrated ammels, our results wdth dog 60 
which had no thyroid acted as a control for 
dog 58 It was to be e.xpected that themetab. 
olism m dog 60 would suffer a considerablj 
greater reduction but this was not the fact 
the re\*erBe was true for the animal with the 


intact thyroid suffered a dimmution In its 
total metabolism much greater than the other 
The course of these ammaU would lead to the 
conclusion that the Interactive processes that 
seem to exist between the thyroid and the 
ovary did not result niter castration m an 
increase of the functional activity of the 
former m this Instance at least 
Loew> and Richter mention the fact that 
in their dogthc moremarked changes occurred 
onl^ alter six to ten weeks and hint that the 
problem may be complicated for thiq same 
period elapses before the uterus atrophies 
after a castration 

METABOLISM IN WOMEN ATTER CASTRATION 
That the results in animals may be trans- 
ferred directly to thehmnan subject and made 
the basis for therapeutic proc^ure is very 
doubtful In 1904 Ixw Zunta feelmg that 
too much attention had been paid to the 
results m the one ammwl of L<ocwy and 
Richter calculated the metabolism m four 
women who had to be castrated during the 
course of operative procedures ncccssaiy for 
their cure All four of the women were men 
struatmg before the operation so that It 
IS probable that their ovaries were functionat 
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ing in part at leant. One had & tubal 
pregnancy one a ttimor oi tlie ovary and 
the rtmaimng two had tubo-ovanan abscKuea. 
Two of these women showed a reduced metab- 
olism seven weeWs after the operaUoiL He 
explami the lessening of the orj’gen cootump- 
tion m the case of Mrs. S as being within 
the limits of error m the experimental 
technioue The jo per cent reduction In the 
ca5e o/ JJias C he beJicv'W due to the fact 
that the nonnal as given )» inarrect because 
when UiB figure was obtained the peuent was 
uHoring from pam and fever 
After the admuuatration of oophoiin he 
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was unable to obtain an InCTcasc in three of 
the cases that received the tablets, TheK 
women did not gain in wcIghL 

covcLUSiOrs 

Our results uphold the work of Loewy and 
Richter so far as the redaction in metibolum 
after castration is concerned. Removal of 
the ovnnes of our dogs was followed by ta 
increase m weight in both and a lowerfng of 
the metabolism in one of 13 to 17 per emt, 
and m the other of 6 to 14 per cent. 

We feel that indirect action has a beanng 
on this reduction and wr do not believe thil 
the indications pomt dedsivtly to the k« of 
a specific stmiuJus from the ovary aUectiog 
the oiidatiVT processes of the cells. 

To throw more light on this compJei sub- 
ject, further cipenments with anhnab arc 
oeccssaiy 
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Acad. EMd. d 3 ’koam tt 805,496 
Lotwi A aod Rttjrna, P P Ant. t t. 
ni>m. Sopt 8<x 74 

ZovTz L. ZlKtr L OeWitih tt, CrawE, 51 

ss 


PROGRESS IN THE STUD\ OF OVARIAN TRANSPLANTATION AND 
OVARIAN SECRETION 

Bt FRANKUN IL UIRTPI U 0 T LC S. ChiCACo 


M \ paper before this society two years 
ago comprised a report of my own 
work In ovanan transplantation 
and a review of the hterature of the 
subject up to that time My purpose In this 
paper is to bring the record down to the 
present time, notmg what has been accom 
pUshed during this period The study of 
ovarian transplantation is so intimately re- 
lated to that of the internal secretion of the 
ovary that the material on the latter subject 
IS also mchidcd m the present paper 
Athlas (a 3 4) capenmented in the graft 
mg of ovaries m castrated male guinea pigs 
He found that hjpctplasia and secretion of 
the mammarj gland could be brought about 
in this way He desenbes in detail several of 


his experiments (i) Ovanes of a female tdah 
were grafted under the skin of a jxiong mak 
and remoixd at the end of nine weeks three 
days after the beginning of mlTt seaetio^ 
Both ovaries were intimately adherent bJ ^ 
surrounding tissues and no traces were Wt 
of the germinal cpithebum. At the periphery 
was a lajTT of dense connective tissae to 
which striated muscle fibers were attached. 
Tlicre were numerous primary foEicles ww 
mal in appearance. Below this layer tbe« 
were namcrous follicles in dlfierent 
de\'eIopment, some nonnal, others under 
going atreslL Many of the foUicks 
quite large containing a Ur« cavity 
irith fluid which, in the atresic o\t«c», beW 
degenerated foDlcular cells in lUipensicUL 
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The normal o\isac8 showed many cells m 
mitosis The theca interna of the mature 
follicles and especially of those undergoing 
degeneration was marLedh hjpertrophied 
In the mtcrfoUicular stroma which was verj 
\Tiscular there were false corpora lutea In 
each o\'ar> there was an old corpus luteum 
but no recent one (a) O^Tines of a female 
at the end of gestation were grafted on the 
preceding subject after having removed the 
hrst graft and removed seven months after 
operation the first day of a period of secre 
tory acUvit} of the mammary gland The 
appearance of these ovaries was very like 
that of the preceding ones Pnmordki fol 
hcles were few but large ovisaca numerous 
some of them normal some atresic. In some 
the ovnile was undergoing degeneration The 
theca mterna was hypertrophied especiall) 
around the large atresic ovisacs It vras 
made up os usual of quite large cells with 
siderophiie cytoplasm There were abun 
dant false corpora lutea but no true corpus 
luteum old or recent The stroma showed 
groups of normal interstitial ceils and some 
degenerated cells the cytoplasm of which 
was loaded with pigment (j) Ovaries of a 
female i 5 months old grafted on a mole 
whose mammary glands ahead) hyperplastic 
and having secreted after two previous ova 
rian grafts began to secrete agam about seven 
weeks after operation removed the second 
da) of lacteal secretion The appearance of 
these ov'ancs was similar to that of the pre 
ceding ones There were also some hieraor 
rhagic foDiclea containing necrosed epithelial 
cells and ovular residue In one of the grafts 
there was a poorl) defined mass of pol}hedral 
cells some degenerated some quite well 
preserved The cytoplasm of the latter 
showed sidcrophllia These cells seemed to 
belong to a rudimentary lutein formation 
False corpora lutea were abundant (4) 
Ovanes of a virgin female aged about two 
months were grafted under the skm of a 
)'oung male and removed at the end of 8 5 
months the third day of a penod of lactation 
These ovames like the others were mtimately 
adherent to the surroundmg tissues The 
germinal epithelium was preserved ovTr a 
considerable part of one of the grafts VThich 


formetl part of the wall of a cj’stic cavat) it 
had disappeared everywhere else Pnmar) 
and developing follicles were abundant in 
both ovancs but the most noteworth) thing 
was some mature ovisacs of very large size 
With mulUstratified epithelium where there 
Were almost no cells in chrumatolysLs and the 
ovailes did not seem at all changed There 
Were also numerous follicles undergomg 
atresia the epithelium was more or less 
dft.troj'ed False corpora lutea abundant 
no true corpora lutea In short the ovancs 
of voung females vnrgin or not grafted on 
castrated male guinea pigs and examined 
shortl) after the mammary gland began to 
secrete were made up essentially of very 
abundant graafian folln-Ies at all stages of 
dcvilopment some normal others atresic 
with Q v'erv much hypertrophied theca m 
terna and of a tolcrabl) well developed 
interstitial gland lying in a connectiv’e ti^ue 
stroma which was intimitel) adherent to the 
surrounding tissues 

Athias concludes from these experiments 
that It is not the corpus luteum that causes 
the development of the raammar) gland and 
the production of its setretorv activit) In 
four cases of uvanan transplantation on!) 
one of the grafts had a rudimentary true 
corpus luteum while the others had none at 
all He thinks the development of the gland 
structure of the mammary gland is due either 
to the epithelium of the mature follicles or to 
the mtcratitial gland or to both combmed 
In females before pubert) the interstitial cells 
arc the onl) cells of the ovary which show 
signs of glandular activity and it must be 
the) that preside over the dev’clopment of 
the mammary gland and the whole genital 
tract At puberty and during gestation the 
growth of tJic mammar) gland and its secre 
tory development during pregnancy can only 
be caused if we exclude the corpus luteum 
by the numerous follicles which then attam 
considerable size and the most of which 
undergo retrogression and the interstitial 
gland which then Increases considerabl) at 
the expense of the cells of the h)’pcrtrophied 
theca and the false corpora lutea onginating 
in the atresic ovisacs He thinks it is the 
cells which are undergomg transformation 
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into mtcntitial cdls proper rather than the 
foDicular cells which cause the growth of the 
aarri of the mammary gland These cells 
show much more of a glandular character 
than those of the follicular eplthehum and 
ha\'e more intimate relations rnth tht xTssels 
The development ol an interatiUal gland 
during pregnancy has been noted c\-en m 
antmab that do not ha\e an Interstitial gland 
at other Umea He tbmba the factors pro- 
ducing the growth of the mammarj gland In 
the male giunca pig are the same as those in 
the norma] deielopment ol the female gland 
though m the lemale secretion begins odIj 
during prcgnanc\ 

Ben thin (6) c ncludea that m general the 
effects of o^’anan transplantation are good 
but that the experimental results ha\r been 
more bnlUant than the therapeutic ones. 
Transplantation ut small bits of omrj whDe 
It gives good results does not guarantee their 
permanency The indications for tnms 
plantation ha\e not >et been determined 
definitely Hrmorrhage m older individuals 
IS better controlled by the removal of the 
uterus or b> 'V ray treatment The most 
recent studies of intemai secretion m the 
ovary he says show that pathological 
processes m the genital tract are wri often 
not dependent on the ovarj alone Man\ 
diseases are affected also by the internal 
secretions of other organs, ^e chief field 
for tram-plantation a and aheavs will be the 
prevention and cure of the symptoms of the 
menopause Hamotransplantatwn should be 
undertaken only in very young indinduab 
and m homotraiisplftntatKm it is very irapor 
tant that the organs should be transplanted 
immediately after rcmovTiJ from the body ot 
the donor He finds that organotherapy 0 
giving progrcasivelv better results so that the 
symptoms of the menopause may he very 
much decreased in this way without the 
Intervention of surgery 

Stocker (30) reports two coses m which he 
reimplanted part of an ovary One patient 
vras a woman of 8 and panhvitcrectotDv was 
done for a gonorrhccal condition with ex 
temive adhesions One of the ovaries was 
cut out of the Closed mass and sliced mlo 
disks only 2 or 3 mm thick An implantcfl 


disk of this kind grows into place very rapidly 
os blood vesseb soon grow through iL The 
bed into which it is implanted most be rich in 
blood vesseb and must protect the graft 
from injury from without Stocker an 
planted the graft In a fold In the pentooeura 
and the wound healed by first intention \n 
epincphrin test was made on the fifth dav ind 
there was no specific response is there h 
when the inhibiting influence of the ovanc* 
b entirely withdrawn The woman never 
had any svraptom of the nrtifiaaJ roenopaioe 
and was restored to health after fivT yean d 
semi invnJidnm Three years later an in 
tcstinal tumor necessitated a laparotamy 
Tht disk of ov’arran tissue was found to be 
about the same biae as when implanted ind 
aas vxry vascular Stocker did not remove 
0 specimen for microscopic examination as he 
was afraul of impairing the vitaHtv of the 
graft. Hb second case was e'xn more rec 
cessfuJ The ovorv and tube had been 
removed on one ide for ruptured tnbal 
pregnaoev and two years bter on the other 
Kide for the same reason At the second 
operation a disk of ovtxtv was reimplanted in 
the same wav and menstmatwn has con- 
unued regulariv ever since and the patients 
health b good 

Eipemnental work waa done at Idti 
dinlc in Halle fya ) with a view of dctennlnmg 
the effect of tnmsplantatioii on osteomalaca 
The author 5 name is not given. Ovaries 
were transplanted In 6a rabbits to determlnt 
whether osteomalacia could be produced by 
cTccsalv^ ovanan functioning In tnire 
planting ovime* from one anhMl to a sbter 
niumal it was found that there was a con- 
siderable decrease in the caldum conical of 
the bone* In transplanting ovaries from oce 
ftnnnai to its mother there was a moderate 
decreiise and m the transplantation of fccUl 
ov'ane* to the mother there was no appreciable 
change after about three months. Tbeit wii 
no marked change In the caldum content ol 
the bones of the castrated inimsK Tbec« 
elusion drawn from the experiments b thit 
the hypcrfunction of the ovary b the most 
important factor In osteomalaoa. 

PhQlipt (as) reports la cases of ovarian 
transplantation Imraedialejy after icmov 
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mg the ovanes they T\“cre placed m normal 
saline solution at a temperature of loo® and 
the operation was completed After closing 
the pcntoncum sections were made from the 
most normal part of the ovary The size of 
the grafts \aned In some cases a number 
of small pieces was used The transplants 
were placed m the abdominal wall just to the 
side of the median incision m adipose tissue 
just beneath the rectus muscle No sutures 
ncre used This site was selected because it 
IS easil> accessible if the graft should ha\c 
to be removed later and it allows of enlarge 
ment and congestion of the o\arj with the 
least mconvenience to the patient. The 
ovarj did not degenerate and act as a foreign 
body in any case though six were Infectious 
cases and drams w^erc used in four In only 
one of the cases was the uterus removed and 
there is no definite Information as to the 
patient s postoperativ’c condition Of the 
eleven other coses six axe menstruatmg regu 
laxly c^’e^y month without pain. S^e of 
these cases had returned for a second opera 
tiOD on account of pam before the ovarian 
transplantation There is no definite in 
formation as to the menstrual history of the 
other five The immediate postoperative 
history did not differ from that of other 
lapa^otom^ cases In some cases there was 
swelling and tenderness of the grafts In one 
case the graft was congested and caused con 
siderable pam. The author believ'es that 
these patients i\ere benefited by the ovanan 
transplantation and that its more general use 
nould lessen the sevxnty of the artificial 
menopause and would also lessen the number 
of second and third operations m gynecological 
disease There is practically no risk in the 
operation itself The transplant performs 
Its function of ovailatioa for a number of 
years If it should atrophy and cease to 
function at the end of tills time It has at 
least made the artificial menopause less 
abrupt and enabled the patient to adjust her 
self to the conditions. 

Norton (34) discusses Tuffier s work m 
ovTinan grafting and says that he has under 
obsen ation a number of cases of his own done 
within the past year He has grafted ovanes 
that were almost entirely cy'sUc, culling out 


the medium sized and large cysts and im 
planting the residue Some of the>e ovTines 
seemed hopcIessK diseased and had been 
cau ing much pam over a long penod of tune 

In these cases the patients have Ixxn freed 
from pain and menstruation re-eatablished 
b\ the implantation He thinks the opera 
tion one of the most satisfactory ad\ances m 
mt>dem surgerv and recommends it m dis 
of the ovary It should alwavs be done 
in lead of double oophorectomy in idiots 
detectives and cnminaLs It ma\ also be 
done in those cases m which it is desirable to 
stenlizc on account of conditions which render 
childbearing impossible Except for the fact 
that It does not allow pregnancy it fulfills all 
the requuements of an ideal operation It 
can be easily and quickly done The func 
tu)n. of the ovTiry both as to mtemal secre 
tion and menstruation are mamtained and 
at the same time the ovary is placed m a 
clean healthy bod completely protected from 
subsequent attacks of gonorrhoeal infection 
With a new and dimuushed blood supplv 
sclerosis and cystic degeneration are pre 
vented or retarded His work was solely 
with autotransplantation. 

Nevrton (23) thinks transplantation of the 
ovary should be practiced more frcquentlv 
than It has been A small portion of the 
ovTiry conserved withm the abdomen seems 
to retam the power of the organ as a whole 
Withm a year he has had half a dozen cases 
wherein a portion of the ovary was implanted 
with good physiologic and psychologic effects 
He believes the mtemal secretion of the ovary 
controls menstruation He behevTS the 
presence of ovanan tissue m old fleshy 
diabetic women has a controllmg effect on 
their diabetes In the discussion of this 
paper Dr ConkUn said he had had good 
results In the immediate transplantation of 
small portions of ovanan tissue He takes a 
small piece of normal or apparently normal 
ovarian tissue and places it m the pelvis or 
even outside the pentoneal cavaty in the 
abdominal wall 

Nnttrass (22) reports the case of a woman 
of 17 who came for confinement She had 
Buffered from hip and spinal disease for ten 
yaiars As she had a generally contracted 
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pcK-is to such a degree that normal deli\*erj 
■waa unfMjajihJe the child was deliN’ered by 
cesarean section, and on account of the 
patients tubcrciolar condition it was decided 
to sterilise her b) transplantation of the 
ovaries Thev were divided longitudinally 
and as much of the stroma cut awas as pos 
slblc as when the fibrous stroma is cut awa> 
the nutrient fluids permeate it more refldil> 
and more of the egg beari’ng part may be 
saved One of the ovanes was fastened into 
the border of the left rectus muscle and the 
other close under the stin on the nghl ci 
ternal obbque The patient nurvfd her baby 
for neark mT months and v*on after nursing 
was stopped menstruation appeared and has 
continued mth reasonable regulantv c\-er 
since Sometimes there is a little pain in the 
transpUnted o'uncs precedmg men tmatioo 
and the o\’ane^ swell a little Three and 
one half \’ear3 alter operation the patient was 
eiommcd The subcutaneou graft could 
be felt quite cosily and the patient fell a 
sickening sensation when it n-us palpated 
The left ovary more deeply placed could not 
be dehnitclv felt but as pressure over a ctr 
tain spot produced a olJcenmg sensation it 
was. deemed an indication of the dcrvcfopmenl 
of nerves in the graft TTic case show* that 
in certam coses of double oophorectomy 
transpUntatKjn of ovanes obviates the artl 
tidaJ cUmacicnc 

Lvdston (i8) gives a summary of his prevT 
ous vwrk in tex gland implantation He 
believes the sci gland hormone is the most 
powerful cell stimulant nutrient and re 
generator known to medical saence and that 
»e.T gland implantation preserves hormone 
production for a long time He IkjLcvts tliat 
certain physiologic and therapeutic ndvan 
tages arc pK.rmanent In his coics the Im 
pianted tissue has nevsjr disappeared in less 
than tftclvT to eighteen monllo ImnLuita 
tlon mav be repeate<i He linds hetero- 
transplantation practicable and has tnins 
planted glands from the dead bodv if taken 
at any time before decomposition sets m as 
successfully os those from the Iking body 
He thmks the development of scnilitv can be 
retarded and longevity increased bv the 
internal secretion from the irapianted sex 


glands The diraactenc mav be noitpoced 
and Its disagreeable features relieved. It 
ts probable that the early stages of trteno- 
sclerDSis may be benefited by icr fdjrvt fan- 
plantation and that early senDc demeatb miy 
show good results. Abnormal leiual ten- 
dendes either psyxhic or phyilcal, are India 
two* for set gland iraplantadon ilicroscoplc 
sections of the implanted glands apparentir 
show regeneration of the drculatwn and of 
the interstitial connective tissue which prob- 
ably produces the so-called internal lecretioo. 

Guthrie and Lee (15) report eipcfimmUJ 
work done on dogs Two sister pupplei, 
three months old were operated on, the 
ovanes of each being removed and trtfis- 
]>lantcd into the other At thu time the 
ivancs measured about 6 nun. m length 
ThennunaJs were operated on simultaneovDly 
The ovary was instantly transferred to the 
ther animal and fastened to the pedidc of 
the former ov ir\ bv means of a thread pcevv 
ously inserted mto its base The aninuJs 
made uneventful recovenes One was Ictft, 
the other killed by aeddent eighteen moothi 
after operoton. TTie right ovan appeared 
norm il oni much larger than at the time 0/ 
tron*planijUon The left ovTirv repre- 
sented by a cyktlike mass the si« of a 
bean dork m color and soft to touch. ^\'hcn 
the cjfisulo which was markedly thlckeoedi 
was opened a small gelatinous mass 
fouD I Histologic c-tamlnation of the right 
ovary bhovred abundant normal histolopc 
elements Including corpora lutea The left 
>var\ hid undergone complete coliowiJ 
degcncrali in at least so for as the reprod'i'^ 
live elements were concerned no attei^ 
at mating tbe arumal was made the dpen* 
raent Is not conclusive as to the powibihty of 
pregnancy But from the result the authors 
Lefieve that ov'anan transplantation in 
lb not only fcobihlc but offers promising 
means o! obtaining mformation ns to optunum 
conditions for successful transplontatloo and 
also information as to heredity 

Graves (14) transplanted ovarian tissae m 
69 cases m most of them for the purpose d 
preventing ablation Bvmptoms. In 19 eorJ^ 
cases the transplantnuon was made into the 
broad ligaments In these the nbUtioo 
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s\’inptoms were found to be ^orse aa regards 
sc\Tnt\ than when the o\’anes were enUrel> 
reino\’cd \ icanous menstruation occurred 
in one and cj'stic enlargement with tender 
neas of the transplanted piece of ovarj oc 
curred m three In the remaining cases the 
transplantation was made mto the abdominal 
wall In 23 cases from which reliable data 
were received the ablation sj’mptoms were 
almost identical with those m completel} 
castrated women He has had better rcsuIU 
m treating ablation s^miptoms with ovanan 
extract and his results were better with 
extract of the whole o\’ar> than ^ith that of 
the corpus luteum alone He thinks there is 
certainl> an oi’anan secretion that is not 
produced m the corpus luteum for profound 
effects are produced b> removal of the o^Tines 
before pubertj when there are no corpora 
lutea He does not know whether this earlj 
secretion originates in the foUicles or the 
highJ> differentiated connectnx tissue of the 
oi’anan stroma Other conditions m which 
oi’anan extract has been found of semcc are 
kraurosis and functional amenorrhoea m the 
jiDung The cause of the N*asomotor dis- 
turbances following remoiul of the ov’anes 
the author thinks ma> be due to the influence 
of some other organ of mtemal secretion 
which has been rendered abnonnaU> acU^T 
b\ the loss of the balancmg power exerted 
b> the o\'anan secretion It is concehTible 
that the thyroid is made ovc^lcti^■e by the 
remo\’nl of the o\'anes and that ablation 
*>Tnptoms are manifestations of hjper 
thyroidism 

DeLce (ii) describes two cases of auto- 
transplantation of the corpus luteum done 
with the hope of preserT-ang pregnancy Both 
were cases of pregnancy at about the eighth 
week complicated by ovanan cj’st which 
necessitated operation Both cases failed m 
this object, but they proitd that it is a safe 
procedure surgically to embed corpus luteum 
in the broad ligament. WTien DcLee again 
performs the operation it is his intention to 
gii'c extract of corpus luteum bj mouth 
In neither case was the implanted corpus 
luteum palpable m the broad ligament at the 
later operation (curettage necessitated bj 
haemorrhage) but it is to be expected from 


the constitution of the corpus luteum that it 
would be rapidly absorbed 

Manley and Marine (20) performed 9 auto- 
transplantations of o\’anan tissue mto the 
subcutaneous tissue of the abdomen after 
remoMil of both oiTines In all cases the 
stroma interstitial cells and graafian follicles 
showed survival and growth OM;r periods 
Mining from 34 to 219 daj's Mature 
graahan foUicles were recovered from two rab- 
bits associated with active hyperemia of the 
utinis and typical phenomena of rut_ In 
some of the older transplants there were 
hremorrhagic cysts due to the fact that the 
npened follicles rupture mto themscKxs m 
tead of onto a free surface as normallj and 
thi se cysts finally produce pressure atrophj of 
tht oMinan tissue Apart from this compllca 
tJon the work of these authors confirms that of 
man\ other m\*estigator5 that autotransplants 
arc permanent and show functional actiMtj 
Tbc\ also made 26 homotransplantations of 
sexual)} mature ov’anan tissue all but one of 
which were complete!} absorbed except for 
the mlerstiUaJ and luteal cells This one 
instance was probabl} a failure of the host to 
react m the usual wa} to the graft. The 
fact that the lipoid cells of the oMir> can 
sumv-e upwards of 193 da}“3 while the stroma 
and egg cells undergo absorption m a few 
weeks shows that the bpoid-contalning tissue 
exhibits a different order of cells against 
which the host reacts xery slowly if at all 
Repeated homotransplantations into the same 
animal of these lipoid-containmg cells of the 
ovTir} would probably determme whether or 
not the host cventuall} develops a resistance 
to this tissue also Up to the present the 
authors ha\-e not made suffiaent experiments 
to determine this point The two important 
facts observed In the homotnmsplantation of 
ovanes are (i) the host reacts In the usual 
wax and the usual time to the egg and stroma 
cells and (2) the host reacts x'er} fecbl} to the 
bpold-containmg cells 

In their work In transplanting the thyroid 
the} found that the rate of absorption could 
be modified by modIf}'mg the condition of 
the host and nl^ b} modifving the chemistr} 
and ph}’siologic activit} of the thvToid used 
The} found that when lodixed tfi}TOid was 
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engrafted into lodUed rabbits the rate of 
destruction was markedly decreased As 
iodme is a physiologic constituent of thyroid 
and as these cipcrlments show that it* prcvi 
ous administration to both donor and host 
delays the rapidity of absorption of homo- 
gnifts it seems certain that it b possible to 
naodlf\ the u ual reaction of the host by 
strictly physiologic means, WTilIc iodine 
favorably aflects the thyroid there is no 
evidence that it has a umibr action on other 
homografted tissue* but it suggests that It 
may be possible to modify the host ■ reaction 
to other homografted tissues through one or 
more of their apedhc chemical constituents 
The future of tissue transplantation as a 
therapeutic measure rest* on a solution of the 
problem of the homograft 

In the discussion of this paper Dr Robt T 
ilorris stated that in tryi^ to make rabbits 
immune to each other s scrum be found that 
apparently these rabbits absorbed the grafts 
rtiore readfly than rabbits not to treated. 
The shows that the problem b one for 
lerologists Undoubtedly in making trans- 
plants we shall sometimes sensitite In some 
coses m which we produce allergic phenomena 
without transplants we shall be enabled to 
work out further treatment on the basis of 
the degree and effect of the aflcrglc response 
Bell (5) worked with rabbits a^ dogs and 
found that if the ovancs be eicbed and im- 
planted m the muscle of the uterus or obdom 
Inal wall atrophy of the genital ducts will not 
occur He found that the follicle* hrst 
become cystic snd then degenerate that b to 
say they npen but if completely buried 
cannot eipd the content* and therefore be 
Come cystic and retrogress He also noted 
that In the rabbit if only the central portion 
of the ovary which contains no follicle* be 
implanted the mtcntitiol ce.lb of which the 
graft ts composed can maintain the integnty 
of the uteius alone. It is probable that 
ovarian transplantation In general and of the 
interstitial celb in particular are capable of 
keeping normal the uterus the mammg the 
other endocritic organs and the general 
metabolism in the female anfanal And, 
since the Isolated interstitial ceUs ore effective 
in thb respect It b probable that the follicular 


secretion has no function beyond Eouriddii| 
the ovum and influencing the rlfhivwi» cf 
the folbclc — at any rate m the ribhlt In 
Bell 8 experience ovarian transplantatfcai fa 
women has not been so certainly succmfnl tv 
in the lower omraab The best result* haw 
been obtained In rabbits m which the fater 
stitial celb are ^xry well developed He coo- 
dudes that it is not the ovaria alone whfck 
influence the female charactcnstlcs and gcnitil 
functions except in regard to the prodnctkai 
of ova The ovunes arc only a part of a 
system to which most, If not all, the other 
endocntic glands belong and in which the*e 
other organs figure with as great importince 
as the ovTiries themselves 

Abdcrhaldcn (i) say* that no definite basis 
can be established for study of the internal 
secretions until the active principle of each 
gland has been isolated and Its effects deter 
mu>ed With a voew to furthering thb end 
he took the various gland* of fnterasl teat- 
Uon digested them with ferment* and tested 
the resultant soluUons by pbang Udpoiei 
in them and noting the change* produced la 
their growth and development The results 
with ovary were not uniform due probtbly 
to the fact that ervarie* at different stages of 
developroent were used In general the ovary 
anlmab showed hastened development with s 
tendency to the development of abnormal 
forma. There was a certain resemblance to 
the thyroid animals. In ammab acted on by 
combined ovary and thymus the effect of the 
thyinu* was dconmanL 

Stettner (29) working along the same fines 
fed tadpole* with beef thymus tissue, gcnltil 
gland tissue snd thyroid, separately or m 
v’anous combinations. Most of the sbw 
of internal secretion seemed to havx a reta^ 
mg action on the development of the tad- 
pole* delaying the metamorphosis Into 
Thyroid tissue alone seemed to have the 
opposite effect. While thymus and genital 
gland tissue separately each retarded 
morphosb when they were given together w 
tadpole developed normally Thb wouJa 
seem to Indicate that the thymus and genital 
glands supplement each other their com- 
bined action bemg necessary for nonna* 
growth 
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Tanigudu (31) descnbes in detail expen 
ments with corpora lutca of cows and with 
o\Tines freed from corpora lutca The corpua 
luteum contamed a ferment which split 
yeast nucleic aad forming phosphoric nad 
and punn bases also an erepsm h*ke ferment 
an abundant amount of amylase urease an 
aspargm splitUng ferment, a ferment resem 
bling trypsm, a butyl ether sphtting ferment, 
a small amount of sahem splitUng fer 
ment arginasc and a shght amount of an 
amygdahn splitting ferment It did not con 
tain a glycocoU sphttmg ferment hpase 
leathinase mvertase lactase or glycolytic 
ferment. The ovaries free from corpus 
luteum contained the same ferments and were 
lacking m the same ones 

Scrono and Palozo (28) exanuned cows 
Ovanes and found that thej contained pmc 
tically the same percentage of hpolds as egg 
yolk and of practically the same composition 
so there is no specific function of the ovancs 
due to the hpoids The action of the ovary 
IS due to its internal secretion and the authors 
in a previous article ‘ have shown that it is 
ver> nch In ferments 

Goodale (13) found that if the ovancs of a 
domestic fowl bo removed many of the 
secondary sexual characters of the male 
appear He considers the question of whether 
the secretion Is a modifier or an inhibitor 
If It is a modifier there is only one genetic 
basis that responsible for the male secondary 
characters and the modifier changes male into 
female characters Inhibition requires two 
genetic bases one for male and one for female 
characters In the absence of ovanan secre 
tion mole characters appear If the secretion 
13 present it inhibits male characters and 
allows female characters to appear 

Blanchard {7) found that femmine charac 
tcnstics arc produced in males by loss or 
atrophy of the testicles and conversely male 
characteristics m the female by removal or 
functional defidencj of the cr\*arie8 He has 
noted the frequency of ranscuUnitj In Insane 
alien females most often m\olutional forms 
of mania It is not Improbable that a change 
in the o\Tinan secretion m the female produces 
masculinity and mental disturbance 

Knp. etc.. Jl«u, gu Tib. 


Bambndge (8) while admittmg that the 
definite informatKin as to the rfile of the 
internal secretion of the ovary m the mam 
malian economy is sbght concludes that 
autotransplantation of healthy ovarian tissue 
is feasible and that it is ad\'isable m certam 
cases Whether it does or does not preserve 
the generative function it seems to tide the 
patient over from normal ovanan function 
to the menopause with less discomfort He 
believes that m the reported successful cases 
ot heteroplastic ovTinan transplantation it is 
possible that a mmutc part of functioning 
ovTiry was left in the body which caused the 
succeedmg pregnancy rather than the grafted 
heteroplastic ovary In his opmion, neither 
organotherapy nor ovTinan transplantation 
have os yet succeeded m nullifying the neces- 
sity for conservative surgery of the uterus 
and ovanes 

Bucura (9) thinks the corpus luteum alone 
cannot be the source of the mtcmal secretion 
of the ovary as the hormone action is mam 
fest in the child and m the newborn before 
the corpus luteum has developed He be 
Iicves the folhclc is the source of the mtemal 
secretion but the corpus luteum is the only 
internal secreting jvart of the folhde remain 
mg after the expulsion of the egg and it 
hypertrophies and perhaps performs the 
function potentially Therefore the corpus 
luteum action is not a specific one but only a 
quantitatively Increased folhde action So 
long os the lolhclc m the child s ovary pro- 
duces the hormone it is a constant quantity 
but a minute one favoring only the gradual 
development of the sexual characteristics of 
the child The stronger development of the 
folhclc at puberty is accompanied by stronger 
hormone development and with it more 
rapid dcvTlopmcnt of the gemtaha and sexual 
characteristics The important thing at 
puberty and sexual maturity is the increased 
hormone production not the corpus luteum 

Herrmann (17) descnbes in detail his 
method of obtaining the active prinaple of 
the ovary and placenta m pure form His 
ovary extract is purely a corpus luteum sub- 
stance. \\Ticn pure it had no bad effect on 
animals ^hen used experimentally It had 
a powerful effect in stimulating the gronth 
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and development of the aciual organs 
After fi\'c dsNT injcitions young animals 
eight Viceks old shcmc 1 the seiual dctrlop- 
ment of animah twent\ ti\‘e to thirt\ wedj 
old ^Vhen the injettions were c mtinued 
changes took place similar to those of the 
ruttmg period or of corl-v pregnancy The 
mammary glanch of both male and female 
animals de^ek^pcd rapidl\ The extract also 
contnbuted to the de\-elopment of the 
secondary Bexual characters The same sub- 
stance nras found in the corpus lutcum and 
the placenta 

Picaone (26I performed experiments with 
rabbits He found that on reraoMng the 
os’ines amcmia ensued from which be con 
dudes that the mtcrnal secreti m of the oN-ary 
has a physiological effect on the composition 
of the blood This effect consists in a direct 
stimulation of the organs that produce the 
red and white cells fa\'onng the formation of 
hstmoglobm and macaaing the resulance of 
the red cells Feeding ONTinon extract to these 
Bnhnds improved the condition of their blood 

Russo and Monterosso (27) gave rabbits 
subcutaneous injectwos of lecithin 44 in the 
course 0/ ii months The} desorbe the 
histological appearance of the panctal cells of 
the ovanan follldcs from which the> condude 
that the ponetal cells of the ovanan folbdes 
of the rabbit normail) have a function of 
mternal secretion secreting a firoduct that 
goes to nourish the ONtim through the 
medium of the hquor folllculi, or through the 
methanism of the follicular epithelium which 
represents a dasaical circulator)’ system, 
adapted for carijang to the o\’inn nutntrve 
matenais either those arri\ing through the 
blood stream, or those elaborated Io<illy 

Mitchell (21) conccUrd the idea that the 
Injection of peptone might inhib it the antago- 
nistic action of the host against engrafted 
tissue Carrel found that limbs engrafted 
on an infected host were more apt to h\T than 
those on an uninfected one so it would seem 
that the infecting bacteria had some inhtbi 
tory effect on the action of the host against 
the graft- Besredka Stroebel and JupIUe 
ha\'e shown that the action of complement on 
bacteru giNis a substance IdenOcaJ m manj 

Xockr L I— ■emri j irl, 


of Its phj-siological properties with Uk job- 
stance obtained by the action of compleiiiriit 
and peptone so it seemed reasonable to jop- 
pose that the Inlecticra of Witte s peptone 
would haax a similar effect on the resction of 
the bod) against engrafted tissues. To tat 
this he transplanted ovaries in rabbits. Tie 
rabbits were operated on m pain so u to |rt 
immediate transfer of the grafts, PeptiMC 
injections were made at the time of operaboo 
and ev'cT) four daj-s afterward till the «nmih 
were kflJed The rabbits used as amtroli 
were operated upon m the same way but 
gixxn no peptone FoDowmg the p^one 
mjections the animals showed labored bratb- 
Ing rcstiesscess and general bodfly weatcen 
similar to that described ns following injection 
of on attenuated dose of pcptotoxJn which hsd 
been fonned by the reaction of complement 
and peptone outside the bod) After thi« 
to four injections the animals showed reduced 

metabohsED c\’idenced b) leas of body wci^t 

and marked thinning of coat Thu wu not 
noticed in the controls which ware not grvcD 
pq>tone but were otherwise treated in prt 
osel) the same manner As a result of ba 
experiments Mitchell reached the foliownig 
conclusions (i) Peptone injections as the> 
were made tend to intensif) rather than to 
Inhibit the action of the host against homo- 
geneous grafts of o\*arian tissue. (2) Such 
injections of peptone produce a condition of 
reduced metabolism in the animal but not to 
such on extent as to endanger life. (3) ^ 
abundant blood suppK to the graft does not 
indicate that it is viaiile in its new cnvTTOfi- 
went but ma^ rather be evidence of an intenio 
reaction against it on the part of the bosh 
(4) The destruction of the graft fa practicallv 
complete b) the end of the sixth w^ in both 
the animals injected with peptone and m the 
controls. (5) Tlie host primarily reacts to 
the presence of the graft b) rcMuoilarmtion 
of Its tissues and the further reaction 
evident!) m\'oI\’C8 the destruction of the 
graft, fa evidenced b) round cell Infiltration 
and proliferation of the connective tfasuc 0 
the boat 

CONCLUSIOVa 

The review of the hteraturc for the pas 
two )’ears serves to confirm the condusioQS 
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flm\Td at two xxars ago namely tliat so far 
the onlj form of o\*anan transplantation that 
13 practicable is autotransplantation and 
that this has a rather limited field of useful 
ness m the retardation and modification of 
the sjTuptoms of the artificial menopause 
brought about bj complete remo\'al of the 
o\'ancs In spite of the perhaps over 
enthusiastic conclusions of a fev. workers 
neither homo- nor hcterotransplantation has 
as }*et justified its use in human surgerj 
The great problem j*et remaining to be sol\ ^ 
in oNTirlan transplantation 13 to find some 
means of o\erconimg the resistance of the 
bod> to horaografts for this is the onl> 
means of opening up a ^ide held of usefulness 
for the operation The waj to a solution of 
the problem hes through a doser studj of the 
internal secretion not onl) of the oxnrj 
itself but of the other glands of internal *■ 
secretion, all of which seem to be so dosel> 15 
interrelated that absolute separation of their 
functions seems nnpossible Some hopeful 
work has been done in endea\*ormg to find 
substances which will Inhibit the resistance > 
of the host to the graft, but for the most part 
the work still remains to be done and the 
surgeon m adopting o\’tinan graftmg instead 
of soldng a problem has rather opened up a 
greater one which awaits solution bv the 
serologist and endocnnologist 
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THE AUTONOMIC S\STEM AS \N INTEGRATOR WITH SPECIAL REFERENCE 
TO THE UROGENITAL ORGANS 

B nOLilEb C. JACKSON PhJ) N*w \otx 

r nai ti* D ui v tm ly ud M k rai Hafm l Utdica] Cellar*, Vak 


E QUILEBRIU^I of function repre*ent4 
a d^Tiami state resulting from the 
ontagoruitic chemical and ph\'SJcal 
forces jchich combine to mate up It* 
sum total Quantitatively it maj be con 
cei\*ed as the anthmetncal mean of the posi 
U\’e (aatant or stlmulativ'e) and negative 
(inhibiti\e) processes and the djuamic equl 
librium shifts m one direction, os the posiUiT 
factors Id crease or the negative decrease or 
m the other as the negau\T factors increaae 
or the posltiN’t faaon deoraise Such a 
djTiaralc state forms an eitremel> flexible 
labile s>‘stem easily disturbed and 
effiaentl> icnaiti>*e to ensironinental changes. 

In the body functional balance is brought 
about by the interplay of two general mechan 
imm which make their appearance phylo- 
gcnetically at different stages m dc^■e!opInent 
The first and older of the two is chemical cor 
relation by means of which the \'arkHis parts 
of the organism become mtegrated by means 
of hormones. 

In the lower forms of nimals adaptation 
to environment Is automatic Just os in 
physical •>'3tems, disturbances tend to bring 
a b out reactions of a nature to minimixe the 
change In equilibnum so in more complex 
organJams stimuli eidte reactions whose 
purpose b to restore the to its original 

philological state Thb automatic self 
preser\Titi\T mechanism m its simplest form 
is fulfilled by the laws of diffusion osmosb 
and surface tension as appbed to living mat 
ter and sen-vs as the protot\’pc of the more 
oamplcx mechanism as It b found at present m 
the chemical correlation of the endocrine 
glands This latter arrangement represents 


an cquflibrating mechanbm of considcrabJe 
dehcac) but presentmg a sluggishness of 
reaction and lack of rapiditj of coQstrmma 
tion which acted as a coEBiderable disad- 
vantage to the organism. The second co- 
ordinating mechanism consists of the ner 
wus s>item brought in being os a more rapid 
and hence more effectiw means wbertbj the 
bodj ma> ad\-antagecm5l> be adapted to its 
environment 

Although these two great correbtmg 8)V 
terns are in a sense Indepesdent from the 
newpomt of their pbet in the living orguusm, 
nevertheless the) are dbtinctlj mterreactnir 
and of bte considerable attention has bea 
paid to the effect which the hormones exert 
upon the nervous system, particulari} the 
autonomic or \Tgctative (involuntary) di- 
viskuL Such a r^tionship best shows itsdf 
in the effect produced bj adrenalin cpt epme- 
pbnn on the thoraaco-lurabar autoncenk or 
sympathetic nervous system. 'Ihere es inn<± 
evidence however for the notion that tM 
interdependence of the nervous s^tem and 
the endoenne organs fa exerted m both dirtc 
tlons not onl) do these glands form bormoocs 
which influence the reaction of the DcrvoiB 
impulses upon tho effector organs but con 
venely the condition of the autonomic nerv 
ous 8>"Btem affects the impulses debvered^ 
the endoenne organs, and thus regulates th^ 
activity and hence theu" share m the d>iiaiiuc 
cquihbnura m which the> pla) Q part. 

Therefore if the autonomic or vegetative 
division of the nervous system suppUe* 
v'ation and controb m port the giands oi *&■ 
temal accretion it is fitting that thb dn^oP 
of the general nervous system be consjdereo 
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from the standpoint of its derivation and 
general structure before the method and de- 
gree of supervision tales up our attention 
The most primitive type of mterreacting 
nen*e pathway’s existed as a nervous net or 
plexus like those found m the coelenterates 
In this system primitive sense cells were 
brought into diffuse relation with primitive 
muscle cells for the benefit of the whole 
organism Rapid but diffuse transmission 
stands as the chief characteristic of such a 
mechanism of mterrelation of the component 
parts of the orgamc umt. As development 
proceeded there occurred paru fujssus a 
differentiation of the nervous elements 
Certain sense cells dev’clopied more special 
and localized connection with the central or 
gan and the center thus created assumed ad 
ditional control over the relation existing 
between the sense cells (receptor surfaces) 
and the muscle cells (affector organs) Thus 
became evolved the neural architecture for 
the most primitive reflex — a speafic and 
direct rather than diffuse relation between 
receptor surface and effector organs The 
final stage of neural evolution is seen where 
os the result of adaptation the projiaent 
sense center became developed m the anterior 
portion of the nervous s>-5tem for reasons 
ea^j conceived Distance receptor sur 
faces adapted to receive nnpressions of wave 
motion sound and hght, or particles trans- 
mitted b) the air were located at the antenor 
surfaces of the bod) These were ev enUiall) 
resolved into the bram and became connected 
necessaril) with the motive power of the 
bodv namel) the muscles Consaous con 
trol over movement through the cortex, cord 
and peripheral nerves and voluntar) muscles 
gave the last touch to the present effiaent 
nervous 5)'stem of the higher mammals 

According to one point of view there exists 
os a part of the present nervous s)'stem of 
man a complex descendant of the primitive 
net or plexus of the lower animals the auto- 
nomic 8)’stem which retains its ongmal 
function of automatic reacUvit) and rela 
tivxl) at least independent of the central ncr 
vx>us svstem which maintains voluntary con 
trol As development proceeded this tvpi 
cal primitive net upon which the ammal 


depended entirely for its adaptation became 
connected with the cord and from thence the 
brain of the mammaL 

The autonomic or S)’mpatbebc nervous 
sj-stem received its first careful considera 
tion b> Langlc) { 2 ) who correctly concaved 
Its sigmficance and its broad interrelation 
with the central nervous s)’stem In general 
the svstem is composed of fairl) well localized 
groups of cells or gangha situated in v'anous 
parts of the bod> designated as the svmpa 
thetic chain or vertebral ganglia lying on 
each side of vxrtebral column the preverle 
bral or coilaleral gangha such as the cceliac 
infenor and supenor mescntenc, and the 
peripheral or terminal gangha the otic, 
sphenopalatine submaxillar) ohar) etc the 
latter linked together b) plexus All these 
ganglia are connected with the central ner 
vous s)*stem b) nerve pathwa)'S whose fibers 
have their cells of ongin m the mldbram 
medulla or cord 

The autonomic nervous svstem is fashioned 
upon the structure of a reflex mechanism 
whose eferent (motor) arc therefore functions 
as a earner of impulses ongmatmg reflexl) 
and inv'oluntanJv in the cord or perhaps 
higher centers and bringing about reactions 
m involuntarv (non-striat^) muscle ('walls 
of the blood-vessels viscera, heart, etc. ) 
and glands (salivar) peptic pancreatic 
etc. ) of the bod) The diffuse centers of 
such reflex arcs are played upon b) impulses 
bavang their inception in all parts of the 
bod) and convx)*^ b) afferent fibers both 
somatic and vasccral (sensory neurones of the 
posterior root ganghon) Dogiel assumes 
also that afferent autonomic neurones cust 
with cell bodies In the autonomic ganglia 
whose purpose consists in conductmg impulses 
from the voscera to the cells of the postenor 
root gangha. Unfortunatel) little is known 
of tht intimate structure of thi^ portion of the 
autonomic reflex arc. The usual conception 
of the autonomic s)-stem mcludes onlv the 
efferent or motor portion of the mechamsm 

This efferent svstem of nervxs is composed 
of chains of neurons containing at least two 
cells The first cell in the chain has its cell 
bodv m the central nervous s)'Stem its axon 
IS medulbted and is called the prezanghonic 
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fiber The terminals of this neuron arbor 
ire around celK situated In the vanous auto- 
nomic ganglia the name pctlganfltomc baa 
been gi\Tn t these latter ganglionic ccHa 
with theu- axon hberb The rv’napse‘ between 
the pregangb me and the postganglionic 
cells existing m the pangbon is the great 
feature distmguishing this penpbenl aj'stem 
from the cerebrospinal outflow The path 
waj of the Utter consists of a single cell whose 
bod) resides in the anterior bom of the graj 
matter of the lord and whose ax n pisses 
out as the anterior root to end m the effector 
organ In the nutonomic h)'stem h we\*cr 
one preganglionic liber oUo ongmating in the 
ccntnil nervous sj'stem come* ml eonlact 
m the gangUiD 1 y its terrmnal alwrixations 
with the dendntv'^ from sc\-cral postganglionic 
ncuTonea thus alloamg a spread of mpolsca 
to occur In uch a sense an aulooomJc 
center eiiits but reflexes os arc commonU 
mediated In the centers of the brain or cord 
ncN-er tahe plaee o\-cr thewe autoncanic s>'nap- 
ses 

The whole s\i.tem t* divided according to 
the general position of origin and cut of 
the preganglionic neurone from the midbraln 
medulla and spinal cord The purpose of the 
pregangbonic neurone is to link the centraJ 
nerxous bvsicm to the true autonomic nerx-e 
ccUs m the ganglia. 

The fregiiugUomc fibtrs leave the mldbnun 
and medulla via certain of the cranial nerxTS 
but from the region ol the cord they pass out 
with the ontenor root hbers, and become the 
white ramus for each spinal segment between 
the first or second dorsal and the third aacral 
nerves They are divided as follows (a) 
Those cells which reside in the nuclei of origin 
of the third sexTnth ninth tenth,aijd elex-enth 
cranial nerves and terminate m the cor 
responding ganglia on the trunks of these 
nerves the) are called the ~rafitobulho aulo- 
nomic syilem (b) Those whose cell bodies 
are found m the mtcrmediolaleral tract of 
the cord and whose axon passes out of the 
cord xna the anterior roots (second dorsal 
to third himbar inclusive) these are designat 

ina tW acn fnaoJ tWt tbm doo art oat plijvlcal 
MmcMi tW urn "f — i m li cW 
u* tmwul Litn-nmUa d om XTTf« mi tl— itnlw 


ed as the cemcihlkoracico4umhcT 

Some of these axons pass headword to cod In the 

fltcilate Infcnor and superior ccrvlciJ gingfe 
This pathwav received the naine of the cer 
\nca! 5>’mpathctic. Others tenainating fa 
the sympathetic chain ganglia, the ccdiic 
inferior and superior mesenteric gingha. 
and perhaps m some of the associated ploni, 
c g hypogastric renal aortic, etc. arc dejig 
noted as abclominal sjmpathetlcs or splanch- 
nlcB (c) Those whose axons pass out om 
the anterior roots of the second and third 
sacral nervev This outflow diflen from the 
thoracico-lumbar in that whereas the latter 
posses into well-defined ganglia which ght 
nse to fxjstganglionic fibers that travel lanc 
dibtanct before reaching their effector organ, 
the former pass direetJj into a nerve pienn 
e g \xbical h\pogastnc, protUUc, utero- 
xaginabs etc thixnighout wUch be scattered 
the postgnngbonic cells. In most insttnees, 
these art in dose pronmJtj to tbc effector 
organ. The functional algnificance d tlm 
difference will be discuxsed later These ire 
called the sccral autonomiu and form the 
pelvic nervT 

The poitganghoHic fihtfs of the cramobuh 
bar autonomies onginate m the gangha on 
the trunks of the corrcspondiog craaial nerm 
e g third dbary seventh sphenopalatiae 
and submaulhQ^ nmth otic tenth, jogohr 
and nodosum 'fhoseof thecemco-thoraa'n' 
lumbar division which have their celh ol 
origm m the \*ertebral chain gnnglta take 
two general directions Some leave the verte- 
bral ganglion and pass as gray mini hoct to 
the spinal nerves which the) ioin These 
fibers which are non medollated foDcrw the 
segmental nerves to their ultimate distn'l:®' 
bon and luppl) vasomotor pflomotof o’ 
sweat impulses to the corresponding 
organs The other postganghoruc fibers of 
this division traverse ie space between 
their original ganglion wbetber it be 
the prevertebral or perfpheml ganglia ^ 
tciminate in the effector organ In direct 
relationship vrith the cells of the organ or 
tissue 

One exception and on important one 
exists to this general descrlptfoiL The ao^ 
nomic supply to the saprirenah is carried 
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\'ia the thoraaco-lmnbar or s>7npathetic out 
flow In this case the preganglionic fibers 
pass through the \ertebnil chain and the 
cocliac plexus and end in immediate connection 
with the chromaffin cells of the medulla, 
Smee m ontogenetic and phylogenetic de 
velopment the chromaffin cells are closely 
related to those cells which ore to form 
the postgangliomc neurones (3) it is as- 
sumed that these chromaffin cells ha\e 
wandered to the locus of the cortex of the 
adrenal or mterrenal body have become 
fused with it, and represent therefore 
postgangliomc cells the specific function of 
which IS the formation of a hormone epine- 
phnn of extreme sigmftcance for the mleg 
nty and activity of the thoraaco lumbar auto- 
nomic fibers 

The postganghomc cells of the sacral auto- 
nomic he in the plexus situated on or near the 
organs or tissues which they innervate 

Following Langley therefore the autono- 
mic efferent system is drvided into the 
croniobulbor ccrvico-thoraaco lumbar and 
sacral divisions according to the region of 
outflow of the preganghomc fiber from the 
central nervous system 

It may not be amiss to pause a moment to 
mention the unfortunate conflict in termmol 
ogy which exists m descnbmg the v'anous 
parts of this system The cause for this 
lies in the vonous conceptions which arc 
attached to the function of the system as a 
whole and of its mtegrating divisions. 

The followmg scheme will mdicate the 
corresponding terms usuallv attached to the 
V'arious subdivTsions of the autonomic sys 
tern Throughout this paper the Langley 
nomenclature will be employed it is to be 
found m parentheses m the table Where 
the term syanpathetic is used it wall 
apply solely to the ccrvico-thoradco-lumbar 
divTsion of the autonomic system 


LudcT 


FnxutScelc 

PoBtcaaxOook 


I Crulo-boIbv, OTvlco- 
tkorvdeo- 
Mcal 

CSala kltnl or mt»- 
bnL coikt c^ w 




Cenrnea (EaclnS) 

I (Cr»to-tiiT1iii ».nn 

I (CcTTYoHlkoruici>4alAr) 


Ep t*a< fT *ad Hm (G«TinuO 

CulcQ 

IsTolooUfT ■Wl' c oi iTftan 

{ Ciuie-bglbu' 

Contclcf (PitKirilWir) 1 Cwnco Owtkjco lomiiitj 
( SiCT&l 

S/mpatbctlc iT«eiB (Part (Uflnuc) 


lUlMH 

firrtaiu ftcr t w ua irvpaUwtlctim 

*«««« w 

Enunc <t3opcDniU — PWxos ol Aoertauk &ail 
Hmfck 

SnipatlMtlc Dcnvu* l yrt tn — Cercbfa Tiaml (PrcfUKlJmc) 

Eilmat aevtu— Tavbenl lotoocunoc* (Fortonttnir) 

FLNCnONAL RELATION OF THIS SYSTEM TO 
THE CENTRAL NERVOUS SVSTEil 

The autononuc system is sometimes termed 
involuntary under the assumption that the 
clTettor organs (non stnated muscle glands 
etc ) supplied by it arc not under control of 
the will in contradistinction to the volitional 
relation which exists between the cortex and 
the Striated muscles This distmction is not 
a hard and fast one as stnated muscle is 
sometimes not nnder voluntary control 
This is true of the axunaster musde and the 
muscles of the pharvnx on the other hand 
voluntary stoppage of mictuntion is supposed 
to be brought about by control over the non 
stnated musde of the sphincter of the unnarv 
bladder 

However a certam mdepcndence of the 
central nervous system docs exist and m 
general the system may be said to be removed 
from voluntary control nev'erthelcss it is 
dbUnctIv influenced bv affective states whose 
site of ongm must be considered to be In the 
cortex or in subcortical nudeL Thus joy 
produces a rapid heart shame blushing 
fear pallor odors vomiting sexual exato 
ment, erection all these changes arc depend 
ent upon a disturbance of equflibnum effee 
tiv-e through the autonomic system Certain 
cases arc reported of scw:alled voluntary con 
trol ovxr autonomic reactions e g povTcr to 
change the rate of heart to produce goose 
flesh, to dilate the pupils etc An exaraina 
tion of these mdmduals disdoses the fact 
howevxr that these reactions arc brought mto 
bemg by thovulunlary production in consaous- 
ncss of the proper emotion or nffcctivT state 
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which act* aa the immediate cause for the 
bodily change 

Caimon (4) has likewise ahown that luch 
emotioDal states as ptun, produce bodfly 
changes of a distinctly adapth'c nature, aU 
tending to provide an effective means of 
offense against the agent or stimulus prodne 
mg the disad\ antageous environment. TTius 
the decrease m acti\’it> of the processes In 
the alimentarv canal the shunting of blood 
from tbe viscera and skin to the musdes 
heart, lungs and central nervous system bv 
\'aso*dilatation m the latter organs tbe rapid 
abohtJon of thi effect of muscular fatigue, 
the shortening of the coagulation time of the 
blood the mcrcase In the sugar content of 
the blood all of these phenomena ore im 
mediately serviceable m producing a more 
effecdvclj reacting mechanism along the 
Imes of a sufficient mobiliaation of eneig> 
m order that the proper reaction of the organ 
jsm to tbe inuneillate soorce of the crootioo 
m»> become effideatly possible B) way of 
an example mjury to the surface of the body 
results in tbe emotional state of polo. The 
functional changes m the bodv which follow 
ma> be considered as purposefol In this way 
the shortening of the coagulation time of the 
blood suffices to insure a rapid stoppage of 
loss 0/ dfculatory fluid by hasnorrhage 
the redistribution of the blood supply from 
the surface of the body and \’iscerB to the 
musdes allows of an Increase flow to the 
latter organs without decreasing the blood 
pressure The hypcrglyaErma offers to the 
musde a greater supply of energy for exces- 
sive contraction the decrease in the fatigue 
producing power of the mosde establishes the 
tbflity of the body to perform exaggerated 
and continuous muscular contraction which 
teleologically would be explained through 
the reflex desire of the organism to remove It 
self rapidly from the source of the disturbance 
ue. the pain produang agent Thus the 
emotions set at liberty energy which allows 
the excessive demands on the neuromuscolar 
system to bo fully coped with. 

Under nor mal conditions the efferent neu 
rones (preganglionic cells) m the central 
nervous system arc discharged from afferent 
neurones m a wa) similar to the produc 


tion of any reflex of the netntiiiusaila 
mechanism through the cercbroepini] nm-o 
Thus the presence of food in the tiirroij 
reflexly through afferent visceral fibers innji 
about a gastnc vasodilation and a cDcocqueiit 
cerebral anannla mediated through tbe vuo 
motor center in the medulla tbe vuo- 
motor autonomies of the splanchnic irei. 


IKTEEMlACnON OF THE INTEORAl DlVlflOSS 
or THE HYSTEil 

The mtegraJ parts of the antononuc fjs- 
tem possess peculiar charoclerlitlc rdatkia 
one to another In obtaining the balarurd 
mecJiamsms upon which Is dependent tbe 
state of equlllbnum that we find m many of 
the \Tsctral musdes tbe autonomic foniahei 
the antagonistic forces In general it may 
be stated that whene\Tr the middle portfcei 
of the autonomic oatflow (sympathetic or 
ccmco-tboradco-Iumbar) meets either of 
tbe extreme dlvmons of tbe system (btilbo- 
cramaJ and sacraJ) in a dual nerve inTlJj’ 
toony organ or Ussuc the effect of tbe two art 
antagonisUc. TTie accompanying dart 
(Du^ Innervation) will show this readily 


Cam«J 



SvmiX Mrr* 


PUAX UUm TAJlCW 
SndytaxilA 


jKTtuad fanaUM 

{DwtVm > 
bWjM 


Drr ■««k 


BECIPBOCAL tKNEBVATIO'r IN TOE AUTOKONK 
If we recall the mechanism of redpro^ 
innervation aa apphed by Sherrington W 
to the moTments of the appendages by 
to produce flexion, the flexors contract sm 
tbe extensors undergo corresponding In^- 
Ition It becomes evident that the obove ow 
Innervation with its consequent antagoni^ 
effects offers a iunilar r^procally 
mechaniam In the aotononilc system- ti 
the cervical sympathetic (cervico-tborscic^ 
lumbar) la severed and therefore Incapable « 
bringing about a dilation of the pupil, ti* 
pupU nevertheleas will dilate m a paroxv*® 
of anger This can only indicate that 
tral inhibition of the sphincter which nsaahy 
nccorapames the stimulation of tbe dilatorJ 
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IS now efTective alone Reaprocal innerva 
tion is also shown by the nerve cells present 
m the ganglia of the vagus and pelvic nei^'es 
and the infenor and supenor mesentenc 
ganglia The following table will show this, 

lEOPROCAL INlTEUVATlON 
m*o-ucux. noKAOCD-tma moAmnc 

ifacAoim U ^ !• aOtm 1 / tf 

Utt ijOtsiiJn Utt 

Crib n timi 0/ lau]] |p<rW>— CA in 

UMm t« mdkII bsttMla* btatioe. 

Ifr^iihrtro U l Uo coOc t«d pT UoUn (or (bocefac ud prtork 

brie (?) tpHnetw, ipUncteiif?) 

Pdrfc Ntm 

Utdmwhm to f rm^^t IftcUmUm to •On tf tOUt At 

Itrtt itiuMm mrittry Unt Aintiat tm nnt^rj 

iUide UMt 

Cri b in trial ud ncUl plcx<ai Crib Im blertor tooeoterk fuf 

of iphtacuw tpUncua 

fmkal ud toOrior uia.1 (verieri 1 !^ Wtrbr taat.> 

U«(an t* UuUc ud Urii ubihrtoa U bUddrr tod bii« 
faXttUaa tatculf, 

This table emphasues that not onlv is there 
an antagonism m reaprocal innervation be 
tween the bulbosaaal and the thoraaco- 
lumbar divnsion of the autonomic but also m 
each division a mechanism for motor and 
mhlbitorj supplj is provided to faahtatc 
certain visceral functions 

Certain diUcrencea exist between the 
8>'nipatheUc (cervico-thoracico lumbar) out 
flow and the cranial and the sacral autono- 
mies The extensiveness of the peripheral 
innervation of a nerve trunk is determined 
by the opportunity that exists for the spread- 
ing of the impulses along the pathwaj through 
synaptic connections in the ganglia and the 
nearness of the distnbuting centers to the 
effector organs. In the case of the cervico- 
thoraaco-lumbar the ganglia e g ccclinc, 
are at some distance from their periphery and 
contam cells (postganglionic) which supply 
organs over on extensive domain nnpulsea 
coming into these ganglia over pregan^iomc 
fiber undergo therefore considerable spread 
mg and as a result diffuse reaction occurs m 
portions of the 8>’mpathetic evxn though onlj 
a relativcl) restrict^ segmental outflow from 
the cord has occurred. It Is different with 
the cramal and with the sacral portions of the 
autonomic outflow Here the postganglionic 
cells onginatc in ganglia whi(± He m dose 
proxmutj to the effector organ e g ciliarv 
otic pKilvnc vesical plexus etc. These di 


visions possess therefore only restricted m 

nerv'ation 

AUTOVOmC INVERVATION OF THE TJROOENI 
TAL APPARATUS 

The unnary bladder receives mnervation 
from two divisions of the autonomic outflow 
(a) the thoraaco-lumbar (abdominal sym 
pathetic) and (b) the sacral As previously 
stated these two pathways carry impulses 
which produce antagonistic effects The 
mflin mass of prcganghonic fibers of the sym 
pathetic outflow pass out via the second and 
fifth lumbar spinal segments as white rami 
and end in the inferior mesentenc ganglion 
but some axon branches may extend forward 
m the hyyxigastnc nerve and termmatc in 
the vcsicM plexus on the walls of the bladder 
Itself Postgangbomc fibers ongmate m the 
mfenor mesentenc ganghon and contmue 
fts the hy^pogastne nerv*e to the vesical 
plexus and thence to the bladder musculature 
in the case of prcganghonic neurones term 
mating m the peripheral plexus their post 
gangbonic cells are found here The axons 
of the latter are short and end also m the 
bladder musculature This possible arrange 
ment forms the anatomic basis for the 
following axon reflex (6) Stimulation of the 
peripheral end of one severed hypogastnc has 
long been known to effect a contraction of the 
unstnated muscle of the vesical wall on the 
other side and this phenomenon persists ev-cn 
though all connections with the cord are dis- 
continued This reflex results from im 
pulses originating m a prcganghonic fiber 
carried m the hypogastric of one aide and 
passing cercbralward to a collateral axon 
which supplies the other side of the bladder 
The impulse now spreads caudalward over 
the collateral branch to its termination at 
which pomt it sets mto activity the post 
gangliomc fiber in the inferior mesentenc 
ganglia This discharges along its pathway 
which ends in the bladder musculature of 
the other side A reflex consequentlv occurs 
through the branchmg axon of the pre 
ganglionic fiber and not ovxr a symapsis as Is 
the case m reflexes m the cerebrospinal sys- 
tem Hypcncmia m a portion of the sur 
face of the body consequent upon imtation 
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of the skin b> substances such as mustard 
Is also to be explained bj axon reflexes 

It has been shonn however b\ Uliott (7) 
that the extent of the \Tsical reflex difTcrs 
in \Tirious animals m the monkej it is con 
hned to the neck and base roughly the 
triangular art a called the tngonum This 
13 of Bigmlicance since it indicates that the 
t-mpalkeiic m ter contril of the bladder con 
cerns the mustulature of the sphincter region 

The disco\er\ of Dale (8) that crgotoxin 
parables onl\ the motor fibers of the s^inpa 
thctic system made possible the ditcction of 
mhibiton pathwaN’S prcMousb un u pected 
•\drcrmha bnn^ about reactions in the bodv 
either motor or inhibitor which simulate those 
initiated bj the cer\'ico-thoraaco lumbar 
outflow If thi sj-stem supplied motor and 
Inhibitor hbers to the same irgan it became 
difficult to disentangle the elTects U ergo 
toTUL, however i injected into the animal 
the motor endings are poraljicd and the 
effects remo\-ed Inhibition now comes Into 
prominence In this wa\ it has been shown 
that the s>Tnpathetic carries tnktbtlor fiben 
to the whs of the bladder It is c\idcnt 
therefore that both the motor cells to the 
sphincter (trigonal area) and inhibltoiy cells 
of the mam musculature of the bladder wall 
ore to be found m the same ganglion I c 
infenor me&cntcnc ganglion fsoe table Re 
dprocal Innerv’ation) 

The sacral autonomic supply leaves the 
cord with the second and thinl sacral nerves 
os white rami and forms the pebic nerve 
(prcganghoQic hbers) on each side Each 
nervT di\adc8 mto an antenor and a postenor 
dividonu the htter connecting with the rectal 
plexus from which anse motor hbers to the 
large intestine while the former carries fibers 
to the veatcal plexus m which lie the motor 
(jx«tganghomc) cells for the muscles of the 
bladder Phese arc angagontstic to tho hypo- 
gastric supply mentioned abo\-c It is e\-i 
fdent, therefore from the abo\T that for the 
mam mass of the vesical musculature tho 
motor cells are placed not m large Isolated 
ganglia but m a plcxiform arrangement 
upon the sorfauc of the organ This mechaji 
ism forms an anologj to that found in tho 
smaD intestme where the plexus of Auerbach 


holds a similar arrangement to the fibai 
earned m the \TigU8 (9) Further uponidnt- 
ulntion of tho pcMc ncr\c, there easoem 
inhibition of the internal sphincter of Uk 
bladder (tngonal area) together with the nm- 
liar sphincter of the anus, 

TTius It appears that the vesical plea 
contain the tnoler fibers for the \'eiicai endo- 
rlcrmal muscles and the tnkibiterj fibers for 
the internal sphincters if we consider tha 
dual innervation of the bladder through the 
thiraato-lumbar and through the laoil 
outflow It becomes evadent that the ijnipa 
thctic impulses control the mechanum of 
vesicular bllmg m that thej bring about 
contraction or mercased tone of tbe sphincter 
jrc'a and an inhibition or condition of de- 
truisevl tonaU> of the muscular wills of the 
liLidder On the other hand the peWc or 
sacral suppiv direct* the mechanism of empty 
ing of the bladder since these unpubes caoa 
an intrcQsed degree of tone of the bbdder 
wall and inhibition of the vesical sphincter 

Ureters The mam innervation of these 
ducts 13 supplied b> the thoraaco lumbar cut 
flow MA ibe hvpoga tnc nerve The work of 
Faggc I'lo) indicates that muscular iKrra- 
ments which show themselves either as sag 
mented rhvlhrmc or group effects rather than 
bingle contmctioEb result from the stimula- 
tion of the hj-pognstric nerve After cr^ 
toxarL adrenalin which prevaouili placed 
ujxin the ureter evoked motor reactions now 
inhibits the movementsof the urcteralmtada 
Here again evidence b present that motor a^ 
inhibitory fpoitganglionic) ceUs from tK 
ureters reside in the same nervous focus, m 
this case the plexus on the walb of the 
ureters 

Uterus Thb organ receives its nec^ 
supply from the thornaco-lumbar autonomic, 
via the second third fourth and fifth luni- 
bar nenia. Apparcntlv previous to pref 
nancy (virgin uterus) inhibitory cUecU ^ 
the only ones to be obtained from ^,7^ 
of tho hypognstne nerve or upon direct 
admmistnitloD of adrenalm The 
uterus howevxr under these ctmditkn^ 
shows normally a contractwo- 
during pregnancy either motor cdbhavxbc^ 

devcioperl or what seems more prob* 
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motor cdls pre>^ou5ly inactive ha>’e been 
brought up to the threshold of imtabihty 
by the hormomc action of substances formed 
from the foetus or corpus luteum Hor\*c\cr 
that inhibitory impulses are likewise Qcti\c 
at this time can be shown b> the apphcation 
of adrcnalm following ergotoxln (ii) under 
these conditions inhibition is the result 
Gomds and Ihnr accessory organs The 
ovanes and testes function as organa of mter 
nal secretion That functional activitj maj 
be earned on without the immediate inter 
vention of nervous control is quite eyadent 
from cases where a successful transplant 
vicanouslv assumes the duty of the normal 
organ Hence although the gonads arc dis 
tinctly goyemed by ncryTous impulses ongi 
nating refleilj from yanous parts of the bod> 
and these are subject to transient y'anations 
in function, nevertheless these organs poss- 
ess a degree of automatiaty of reaction suf 
fiaent to allow them to secrete intemall) a 
proper amount of substance for the normal 
needs of the bod> The autonomic suppl> 
to the gonads emerges through the thoraaco- 
lumbar (sympathetic) diMSion — second 
third fourth fifth lumbar spinal roots (ii) 
These fibers are earned over the h>'pogastnc 
nerve those for the ovanes paasmg through 
or ending m the plexus of the ovanan arter> 
These plexus are denyed in part through com 
mumcatmg branches from the utenne and 
renal plexus The testes and spermatic 
cord are innervated o\xr the hypogastric the 
neurones arboneng around cells m the sper 
matic plexus which also possesses corrclatmg 
branches with the renal plexus Short post 
gonghomc fibers then pass from the cells in 
these plexus to the respective effector organs 
The prostatic muscles and yxisa dcffercntia 
(13) undergo marked contractions when the 
hypogastric nerve is stimulated This re- 
action IS strong enough to cause emission of 
semen from the aperture of the penis (14) 
Therefore apparently ejaculation may occur 
without erection Mislawsky and Dormann 
(15) state that secretory fibers to the pros 
tatc also pass oyer the hypogastnc. 

In contradiction to some preynous authors 
Langley and Anderson (16) bcheyx that the 
sacral outflow oyxr the pehne ner\x docs not 


carry any impulses to the internal gcncratnc 
organ 

The erection of the penis is largely a voso 
motor phenomenon although contraction of 
the ischiocavernous and bulbocayemous mus 
clcs assist m the process through their power 
to interfere with and hence arrest the out 
flon ot the increased amount of blood supplied 
through vasodilation to the cavernous si 
nusoN (17) 

Attording to Langley and Anderson (18) 
the yoso-dilator fibers of the testes and vulva 
in the monkey emerge from the cord through 
the second and third sacral nerves These 
hbers also cause inhibition of the unstnated 
muscle of the penis (the retractor penis when 
present) and of the yailva (m the female) 
Some vasomotor fibers for these structures 
hayc been noted m the hypogastne but they 
produced mainly constnetor effects Vaso- 
dilatiua seems to be effected over the sacral 
autonomies Here we find vasomotor equilib- 
rium effectiye through antagonistic effects 
mediated o\cr two di^ions of the autonomic 
system 

It wouJd seem that the accessory generative 
organs rest under autonomic control m part 
over the sympathetic and m part yaa the sa 
craJ drvisions the functions mediated are 
largely yxsomotor motor and possibly 
secretory 

Mammary glands The results of experi 
ments bearmg upon the question of the in 
nervutJon of thiae glands are conflicting 
Undoubtedly their actmty b controlled m 
port by hormones and by chalones os well 
Vasomotor fibers arc derived from the inter 
costal nerves of the fourth fifth and sixth 
intercostal spaces these are part of the thora 
aco-Jumbar (sympathetic) outflow The 
question concerning true secretory fibers re 
mams imdeaded even the experiments upnin 
animals are inconclusiye and conflictmg 
Undoubtedly the production of milk may be 
affected reflexK by impulses onginating in 
other parts of the body or from the cortical 
areas of the brom But it is doubtful as to 
whether these effects are the result of locally 
disturbed yxsomotor conditions in the glands 
or arc mediated by spcafic secretory nerves 
derived from the sympathetic system 
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TltB ENDOCRINE ORGANS OTITER THAN THE 
GONADS 

Thyroid ReccntK considerable light has 
been thrown upon the autonomic inner\’ation 
of some of these glands The later woil of 
Cannon end Cattell fig) upon the pathway 
of eecretory impulses to the thyroid points 
conclusrvel) to that jxntion of the cervical 
ajTQpathetic outflow which occompanies the 
thjTOKl arteries into the gland as the efrectlxT 
secretor\ nen-c auppU Pre\nousl\ Rahe 
Rogers Fawcett, and Beebe (?o) nnd dia 
co\'cred that atunulation of the supenor 
thjToid vessels with their accdmpanjTng 
nent* or o) the \-ago3jTnpiathcUc tnmk 
(m the dog) maj make the iodine content of 
the disturbed kibe less than that on the other 
aide These results while significant were 
not conclusiNc since the decrease in iodine 
content of the stimulated side might have been 
mcTclv the result of a discharge of prefarmtd 
secretion. On the other hand Asher and 
Flack (31 ) after stimulating the superior and 
the recunent laoTigeals found that the de- 
pressor nerve initiates a greater deaease In 
artenal preesuie and adrenaUn raises (t to a 
greater height than before Since the intra 
t’enous administration of thjTold extract 
caused m their hands, similar phenomena 
the> concluded that these nerves con\*e>Td 
secretory fibers to the thsToid Schaefer (33) 
bowtrs*er could not confirm this effect of the 
thjTold injection The results arc inconclu 
Bl\*e regardless of the question of the vahdilj 
of the criterion cstabli^ed b> Asher since the 
laryngeal DerxTS might carr> tboradco- 
lumbar fsimipatbctic) autonomies e\’en 
though the} are den\'ed from the otuiiqI 
division (the \Tigus) In the animal used (the 
dog) the two divisions arc in a combined trunk. 

Cannon ( 23 ) employing differences In elec 
tncal potential appearing in the gland as 
eiTdcnce of secretory activity showed that 
stimulation of the sympathetic trunk high 
m the thorax evokes on action current after a 
latent period of three to fivx seconds Any 
condition of the body which tends to influence 
the activity of the cervico-thoraaco-lumbar 
autonomic impulses (sympathetic) will affect 
the degree of production of the hormone of 
the thyTold In this connection it must be 


mentioned that Bagicy showed that atnia 
tion of the superior cervical gangfioo ereCt 
nn mcreased tolemncc of carbohydnto 
Hence hvpcrthyTOidism becomes one of tk 
correlating syndromes of sympathiCDtcofa 

These findings possess some IntefesQni 
significance m that they explain in a wiyotier 
than the usual the beneficial results obtained 
In GravTS disease following the bgabon of tk 
nutrient arteries The benefits derived may 
possibly be asenbed to the dhrisioQ of tia 
sympathetic supply carried Into the thp:4d 
on the walls of the arteries rather than to tk 
decrease in blood supply ( 34 ) 

Pituitary \\ced Cushing and Jacohsea 
(35) after a study of the effect of strmiibrinf 
the superior cerv-ical ganglion (sympathetx) 
upon the production of glycosniia condnde 
that the phenomena observ^ ore to be asenb- 
ed to irapjulsei traveling over the sympathet 
1 C pathway to the pituitary and cvotiug ra 
this organ n glyxogenolyiis and glycosora. 
Since the Bernard f'iqUre experrroent acc^ 
Ing to these findings wfU cause glyronirii 
even after tmrBection of the spmal com above 
the splanchnic outflow the conchisioa »«sm 
Inevitable that the weli-known dischaife of 
glycogtn from the hver which is the immedtU* 
cause of this form of glyTaMuria must be taib 
ated in this css* not by eicewve splancinic 
atimulatJon but by Incrcajed sensituati* 
of the endings of these fibers m the liver by 
means of the hormone from the pituitary 
Bv this explanation pituitary glycnsuru b 
explained along lines similar to 
tained by thyroid and odrenalin 
all three are brought about by mobihetko 
of sugar denved from the hver 

PancTtai There appears to be Httk couK 

but that cranio-autonomlc fibers to the tf 
tcraal secretory cells of this organ arc earned 
In the v’agus The evidence concerning 
tory fibera to the Blands of Langrrhans » M 
so definite The fact however that tra^ 
plants suffice to cniry on the iionnal functw 
of the organ and bring about the usual meta 
oliam of corbohydratea render* it quite 
probable thni secretory fibers are of v 
In the Dormal economy of the gland. 

idrenaU Earher this paper /ttentlW 
was called to the developmental relaboosnip 
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en3tmg between the chromaffin system and 
the autonomic neurones If the chrome cells 
of the medulla are representatives of the post 
ganglionic neurones of the autonomic ou^ow 
then the so-called secretory fibers to the ad 
renal carried in the thoraaco-lumbar system 
(sjTnpathetic or splanchnic) constitute in 
reahty preganghomc fibers It is only what 
one would expect, therefore that stimulation 
of the splanchmc fibers would bring about 
an mereased secretion of epmephrm This 
phenomenon observed first b> Dreyer ( 26 ) 
and since by so many other investigators 
reijuires no further consideration At this 
pomt emphasis will mercl> be laid upon the 
control of cpincphnn secretion centered m 
the thoradco-lumbar (sympathetic) division 
of the autonomic system and that the phe 
nomcna observed as the result of admmistra 
tion of adrenahn whether they result in do- 
tation or inhibition are the same as those m 
itiatcd by stimulation of the sympathetic 
nervous s>’stem It is for this reason that 
adrenalin is denoted as a sympathicomimctic 
substance 

Thymm Although the th>'mu 3 receives 
bran^es from the vagus (cranial autonomic) 
and from the sympathetic (thoraaco-lumbar) 
trunks nothing is known concerning the 
character of the nervous control of these 
organs other than the vasomotor outflow 
Even In this case the pathway of the fibers 
has not been traced 

The Pineal body is said to be supplied with 
8 >TnpathcUc fibers which piass mto the gland 
on the walls of the nutnent artenes Wc ore 
still m the dark concerning the nerve supplv 
with reference to its probable secretory func 
don 

In summing up what has been said concern 
inp the autonomic ner\T supply of the endo- 
crine organs neglecting the vasomotor m 
nervation and centering our attention upon 
their 5ecrctor> fimction it is quite e\ndent 
that the adrenals the thyroids and the pitui 
tary bod) are innervTited by the thoraaco- 
lumbar division individual stimulation of 
these glands o\'er thw pathway or their auto- 
matic hiperactiNnl) c^’okes a mobilization 
of the gl>xogen of ^e U\'er and a consequent 
hjpergljxicrma and gljtosuna. 


JSS 

The nervous control of the mtemal sccrc 
tion of the pancreas is not established Since 
the function of this organ is distmctlv antag 
omstic m carbohydrate metabolism to the 
adrenals pituitarj and thvToid it ^-ould be 
mtcrcstmg to speculate os to whether perhaps 
this organ did not receive its mtemal sccrc 
tor) nerv'e supply from the vagus just as it 
IS innervated by this nerve for its external 
secretory function If this should evTntuallj 
be found to be true then a further antagonism 
of effects between the cranial and the thora 
aco-lumbar autonomies would have been 
established m relation to the production of 
carbo-metabolic controlling hormones 
Attention must also be called to the fact 
that hyperactivity of the thjTOids pituitaiy 
and adrenals eventuate in symptoms of ex 
ccssivc sympathetic excitation ie sympath 
icotonia We cannot discuss at this tune 
the individual mechanisms of these three 
endoenne glands whereby these symptoms 
of disorder^ function are aroused 

VAGOTONIA AND S)1tPATHICOTONlA 

The discussion of the autonomic nervous 
system m relation to its constituent divisions 
should have brought dearly in eNddence the 
antagonism of function mediated on the one 
hand b> the outflow of fibers from the middle 
of the central nervous system — the ccrvico- 
thoradco-lumbar or sympathetic system 
and on the other by the autonomic sptem 
It has been pomted out that in almost e\'ciy 
instance the vegetative organs are innervated 
by a dual autonomic nerve suppl) and the 
balanced or dynamic equihbriura which exists 
in the organ is the resultant of the antagonis- 
tic forces supphed by the two divisions of the 
autonomic Rystenu Smee each organ exists 
m a state of tome innervation derangements 
in equilibnum may be initiated from a dis 
turbance of this innervation and the direc 
tion of the reaction from the center of equilib- 
num win be detenmned b) the character 
of the change occurring in the nenxius regula 
tion For example a condition of eqmhbnum 
as seen In the rate of the heart is controlled 
bj two sets of antagomsticall) acting im 
pulses, those attempting to increase the rate 
VTZ the cervaco-thoradco-Iumbar outflow 
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fsjTnpathctjc) tht uccrier< 2 torncr\t: and those 
tra-veling over the aunio-bu)bo pathways 
(vBffUfl) the inhtbxtaT\ nen-e. A dtaturbaoce 
of thi5 cquHibnuiti in cither direction may be 
occasioned m two waj-s Acceleration ma> 
be cvTiied dther bj stimulation of the accc/cra 
tor (sympathetic) fibers or by the inhibition 
of the Inhilntory (v'agus) Impulses Like 
wise diminution m rate may be bronght 
about either b\ augmented v'agus effect or b> 
Inhibition of sympathetic action U the 
rate mcrtascs it is U3uall> avnbed to nug 
mented lympatbedc effect or a av-mpathlc 
otonla but it must not be forgotten that a 
similar sv*mptom nia> be aroused b} a decrease 
m vagus control or decreased vagotonia 
According tv the present conception at 
tacbed to vagotoma and svTnpathlcotoma, 
these Bjiidromca represent varying m 
creases in reac.tivdty of the corresponding 
divtsions of the autonomic s^ntem In 
svTapathjcotoma, there «]su a condition 
of heightened irritability of c4mciytkoraac»- 
lumbar autonomies and the 8>'mptoms which 
comprise the 8>'ndrome of this clfnicaJ man! 
fcstatlon are the result of exaggerated effects 
or overstimulation of this divaslon of the 
autonomic Vagotonia r e presents a similar 
derangement of et?uilibnura m the organs 
innervated by the cranio-bulha-sacral outflow 
Tlie term vagotonia is unfortunate for 
although the vagus does supply b> for the 
greatest partof thedomainof thccranlo-bolbar 
outflow nevertheless ocular a)'mptoins are 
important m vagotonia with which the vagus 
has nothing to do To obnate this discrep- 
ancy between concept and terms, cfanio- 
bulbar distribution is spoken of ns the area 
of the extended vagus Again U must be 
emphasiacd that a vagotonia may also result 
from a corresponding dfcrcate m imtabllltj 
of the effector organs innervated by the on- 
tagonisUcally functionmg cervico-tboraaco- 
Jumbar (sympathetic) outflow The follow 
log is a list of symptoms grouped under the 
head of syrapathlcotoma and vagotonia, 
each set divided according to that portkm of 
the autonomic outflow to which alfferenccs 
m reaction of the correspwnding effector 
organs explain the appearance of the ^nnp. 
toms 
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ACnOV OP CCBTUJi pHAJUiACOLOOICAi SO 
STANCKS IN VAOOTOXU AND SlUPA 
TmeOTONTA 

In epinephrm, elaborated b> the medaDa 
of the adrenab we possess a horroooe wbo*e 
function consbts In lustainingthe fimpathctJc 
factor in the djuamic balance. It o 8^ 
pathicomimehc and the reactions whicii it 
evxikcsare those called forth bj the stlmubtloa 
of cervneo thoradco-Iumbar fibers of the auto- 
nomic system It might be supposed that the 
symptoms of sympathicotonia represent « 
dbturbance In balance m the organs dosBr 
Innerv'Bted, a disturbance Initiated by ^ 
increase in the amount of epinephrin in ^ 
blood whereby there fa effected an lacreaseo 
Imtabllltj of the ijmpathetic m^neunfljaoc 
tions in the efl'ector organs. vVhen 5 
BMidrome has made Its af^iearance the 

dual IS extremely sensitive to adrenalin. 

Loewi phenomenon ispOftlUve m tbtae 
le adrenalin installed into the eye bnr^ 
about mj-drians. The increased tonus of Im 
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dilator pupiUtD innervated b\ the cervical 
s\Tnpathetic la able m the presence of ndre 
nalin to more than ofTset the tonus of the 
sphincter den\ed from the third nerve and 
hence there results a dilation Norraall\ the 
tonua equiHbnum cannot be so easflj dis 
turbed 

Some or all of the \’agotomc sjTOptoms can 
be eipenmentallj pr^uced bv mjectuig 
pOocarpinc or acctjl choline mto the blood 
stream Pilocarpme is more acti\c upon the 
glandular organs of this system Acet)lchol 
me however which Dale and Ewms (8) 
obtomed from ergot appears to possess a 
general stimulating effect upon the i\hole 
cronio-bulbo-sacral domam of innervation 
Vagotonics are extremeh sensituc to pilo 
carpine and the B}’mptoms are allevnated by 
means of the antagonistically acting atropine 
thus restoring the physiological l^lance to 
its more normal position Eppmger and Hess 
(27) belfe\e that vagotonia represents a 
neurosis ^^th a speafic and characteristic 
syndrome or disease picture They regard 
It os a functional autonomic* 5>'5tem disease 
for the reasons stated above These symptoms 
appear therefore in patients of vagotonic 
<iuq)osition which shows itself as a tendenc) 
toward an abnormal imtabiJity of some or 
all of the myoneural junctions m the effector 
organs supphed b\ this division. Under 
such an mapient state of disturbed equihb 
num an adequate stimulus which nm> be 
normal m character or amount suffices to up- 
set the balance in the direction of cramo- 
bulbo-autonomic reaction and the 8>Tnptoni3 
of vagotonia result It is of course to be 
understood that the whole domain of \Tigoton 
1C innervation does not undergo an equoll) 
distributed disturbance of balance and m 
some cases patients present cardiac or ocular 
or gastro-lntestmal reactions while the other 
cranial or sacral autonomic reactions re 
mam unaltered 

The diagnosis of \'agotoma (28) is deter 
mined as follows 

The average Dormal pid« and reipinitjon rates 
art taken the blood preuure estimated and smears 
made for a differential count (eoslnophllcs) PUo- 

TV (tra vioMDk wpfaT*! br ibn* otbrn mtiUm IW 
Omuo twJbo di run c4 (b« bolr ul ownk irnnn I b •«) 

b mirwWmio* to tS* jrapatbrtx 


cnrpinc 001 era (fns 1/6 to i/ao) Is given h>T>oder 
matirilly ana during the following hour the general 
condiiun of the patient is observed as to westing 
salivation kcrymation mcrcase In nasal vecrctlon 
fibnlUtioo blushing cHUi and cold eitremitlcs 
Pulse and respirator) rates are detennined every 
two tj three minutes the blood pressure at longer 
intervals At the end of the hour the eosmophUes 
are ounted from a blood smear An increase in 
carb hydrate tolerance and a cardio respiratory 
arrhvihmia are pathognomonic 

The methexi of diagnosis of sjTnpathico- 
toni i IS os follows 

Th day before the test 100 grams of dextrose 
arc ingested on an empty stomach the hrst five 
hourly specimens of unne arc coDected and polariied 
The following day 100 grams of dextrose are 
again Ingested, pulse respiratory rates and blood 
prc-. ure determined and one half hour later epine- 

F hnii o 0005-0 ooi grams given hypodermatically 
uUe and respiration are exammea every two nun 
utes and the patient observed for tremor and pal 
pilau n \t the end of one hour smears arc ex 
armnv I for cosinophiJes and the urine collected 
hourlv for five penods \ positive reaction Is 
shown when there is an increase in eotlnphUes a 
rise of at lea i 15 millimeters of mercury m blood 
pressure a decrease in carbohydrate tolerance, and 
the development of tremors and sometimes cardio- 
palpitatioD 

Considerable significance is to be attached 
to the attempt which has been made to corre 
late pharmacological action of certain sub- 
stances m some cases hormones and these 
clinical manifestations. Substances that ore 
functional!) antagonistic have been compared 
in their physiological action with abnormal 
states of deranged equflibnum Thus cplne 
phnn IS sympathicomtmrtic in its action 
The effect of this hormone is to simulate re 
actions which can be e\oked cxpcnracntall> 
b> stimulating anj of the domains of inner 
vation of the cervico-thoradco lumbar out 
flow Other hormones possess similar effects 
03 for example those from the thyroid and 
pituitnr) but the reactions arc not extended 
owr such a wide field of autonomic inner\*a 
tion On the other hand ergotoxin functions 
as an inhibitor of some of these sjmpathico 
tropic hormones although its pcnpheral effect 
Is circumscribed In one sense therefore it 
maj be conceived as vTigotroplc 
Acctjl cholmc appears os the most general 
antagonist of adrenalin In that it augments 
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the reactiona ol the effector organs supplied 
b> the cranio-sacnil Qiitorwinjcs (8) Pilo- 
carpine as we have vwn is also ragomimetic 
although its effect is mainly centered upon the 
glands and the heart Other substances such 
as muscarm physo^tigmln and picroloxin 
must be considered as \'agotoulc stimulants 
but their reactions are more sjiecilically 
located Their domain of action is much 
circumscribed Atropm functions as an ui 
hibitor of thi doss of lubstancet. Where 
pilocarpin stimulates atropm inhibits. It 
must be cvidi nt from what has been said 
before that the effect of atrtqnnc as an inhib- 
itor of the rea tions produced by vagotropic 
substances mu t be sfarular to that of ndrena 
bn which stimulates the antagorustic sjrnipa 
thicotropic rcjctrons. From this bland 
point it 13 dear whj atropine and adrenalin 
ma> m general produce simOar reactions 
although the mechanura bv means of which 
the chiige is evoked U different In the two 
cases Atropine os an inhibitor of \tigotonjc 
excitabibty and adrenalin os a sUmuknt to 
antagonistic sympathetic irritability would 
be i^icsted m cases of \-agotoma. Cod 
versely ^ocarplne os an augmentor of im 
tabUit> in the cranio-buibo autonomic realm 
(extended vagus) and ergotodn functioning os 
a pamlj-xer of the antagorustic thoracico 
lumbar autonomic (sjmpathetic) would m 
general initiate similar reactions and might 
similarly be considered and Indicated m 
sympathicotonia- 

In general it has been assumed that \'3gO' 
tonics ore hypersensitive to pilocarpme and 
SiTnpathicotomcs to adrenabn. An lovesti 
gallon of thb pharmacological rclationalup 
based upon antagonistic effects and the cUnioal 
manifestations grouped under the head of 
vagotonia and sj-mpathicotonia leads us 
however to vaew ^th ffuspidon any attempt 
to draw hard and fast lines around tlwie 
antagonistic relationships whether pharma 
cologic or climcal (29) 

Granted that these sjudromcs represent 
fairly well defined entities as to causation, it is 
sdf-evadent that bi no two cases will the whole 
domain of innervation of either division of the 
autonomic be equally affected Certain 
symptoms of \-agotonia will be present and 


etaggerated m one patient and abscnl m 
another and this Is also true for lyTapatii- 
»)tonia The results of Barker (30) appear to 
answer m the negative the question, u te 
whether an antagonism of dinkal mtnifesU- 
tlon corresponding to that of phirmi rfikyr 
action really exists. Exaggerated tontb m 
one reciprocally antagonistic syiton doa not 
predicate a decrease In tonus In the otlw 
Phannacod\‘namic reaction and clinlql lymp- 
toms agreed m only seven out of nmetra 
cases In two cases of pnocarpme senuthe 
ness the patients had sympathetic signs il- 
most as prominent In eplnephric imUbfc 
patients, \’agotonic signs predominated, ind 
ncDLC both systems appeared to be hypeneo' 
siti\e This ma\ be stated merely by way of 
a warning ao that too much mast not be 
expected from this new field of vBCersl dug 
nosis However Epplnger and Hess deserved 
much credit in bnnging together s ccmm gh' 
unrelated functional dis^bancts and b o k iag 
them unth more orcumscribed nerwJus ciascs. 
Their conception of the matter must, bDWt^ff 
be consider^ somewhat in the light of a work 
iDg hvpothesis and be treated accordingly 

birUUAXT 

The autonomic nervous s^tem play5i\'ct7 
important rdle In the combination 0! chemW 
and physical forces upon which rests u* 
physiological state of dynamic equHIbniiffl 
so essential for the maintenance of bfc It 
is intimately mtegnited with chcmiciJ ert 
relation through hormones, each system tend- 
ing to regulate the other Although ^ 
nomic impulses are m the main Independent 
of volition, nevertheless the effector 
inner^Tited by these fibers am be brnugb 
into renctron through reflexes whose 
enst in the central ner\*ous system and 
afferent arcs may onginatc In the ccrursi 
areas. Certain psciido-reflctes (axon w 
flexes) are possible In this i\-stem In conta 
distinction to the cerebrospinal outflow 

The autonomic system Is divided acewm'^ 
to the portion of the central 
from which the outflow of pregangUcmlc ft 
takes place fa) The cramt-bulhc 
mcludes pregongbonlc fibers in the , 
tifth se\Tnth tenth, and eleventh enm 
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nerves (b) The ihoractcoAumbar autonomic 
covers the outflow betw^een the second dorsal 
and third lumbar antenor roots This is 
ordinarilj called the sjonpathctlc sj’stem 
fc) The sacral autonomic is supplied by the 
second and third antenor sacral roots 

Considerable importance rests upon the 
close embr^-ological development of the 
chromaffin and autonomic sj’stems Both 
are developed from the neural crest cells 
which evcntuall> form the postenor root 
ganglia In the lower forms (coclenterates) 
the former represents the latter as groups of 
chrome stmnmg cells placed similar to the 
sympathetic ganglia. As the autonomic out 
flow of fibers becomes more pironounccd m 
the higher mammals the chromaffin sj’stem 
assumes less and less prominence until at 
present m mammals it is restricted In the 
mam to the medulla of the adrenal bodies 
These cells represent i>c«tgangbomc fibers of 
the sympathetic system Most of the effee 
tor organs mnervated by the autonomic out 
flow receive a dual supply from the thoraaco- 
lumbar division on the one hand and the 
cranio-bulbo or the sacral portion on the other 
The effect of the former is antagonistic to the 
latter 

The state of equilibrium determined by 
this crtnnsic nervTDUS control is dependant 
upon the ebb and flow of these two antagon 
istic set of impulses There is also distinct 
evndencc of reaprocal mnervation in the auto- 
nomic system similar to that shown by Sher 
nngton to exist in the cerebrospinal outflow 
This mechanism is of exceeding advantage 
m the automatic fillin g and emptying of the 
Email and large intestine the bdiary and 
unnary bladders The uterus and ureters 
arc alM under autonomic control The hor 
mones and the autonomic sy'stcm also possess 
reaprocal control over each other SUmuIa 
twn of the cervical sympathetic mercases 
activity of the thyToid and pituitary glands 

Epmephrin exerts a sympathicoimmetic 
efl^ect through its action on the same penpher 
al mechanism as the thoraaco-lumbar auto- 
nomic impulse Pflocarpine reacts similarlv 
upon the cmnio-bulb^sacral autonomic 
svstem but more particularly upon the 
*WTclory fibers This type of subslonce 


has been termed vagomlmetic since the effects 
of the vagus as a part of this division of the 
autonomic are the most prominent and wide 
sprcatl Acetyl cholme was shown b\ Dale 
to simulate more closely the general eflects of 
bulbo-sacral stimulation \tropme removes 
the effects of v'agomimetic substance^ or pro 
hibit the onset of the effects A similar 
partKsant for the sympathetic system has 
not tome to hght, unless we consider ergotoxm 
ns fulnlmg the conditions 

Attempts hav’e been made to clanfy the 
path(»logy of the vegetative organs by 
grouping together as a svmptom-complci 
certain disturbances of the cquiHbnum m tbe 
autinomic system in its mdest sense Some 
of the svmptoms of vagotonia, so called may 
be ascribed to an increased activity of the 
organ or tissues supplied bv the bulbo-sacral 
autonomic or a similar set of conditions may 
ansc following a decrensc m the power of the 
antagonistic impulses flowTng over the sympa 
thetic Patients exhibiting such a symdrome 
arc exccssivelv reactive to pflocarpine 0th 
er abnormal states occur as tbe result of aug 
mented reactivity of the sympathetic or a 
decrease in the strength of bulbo-sacral 
outonomic outflow Such a condition is 
given the name of sympathicotonia. These 
patients arc sensitive to adrenalin and be 
come better after the administration of 
atropine Certam methods are in vogue for 
the delcnnlnation of the conditions of v-ago- 
tonia or sympathicotonia Do these ckn 
ical pictures represent entities of abnormal 
function^ What is their v-alue m diagnosis? 
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CHICAGO TO EXTERTAIN CLINICAL CONGRESS OF SURGEONS 

Great iNTES-SAnoNAL Militart Surgical PaocRAii 

T he great European war m which the meot of mfeclions fractures bums brain and 
Lmtrf States l to take so active a part, cord surgerv plastic 8 UT^r> chest surgen 
has brought about manv changes tn the together mth tne appbcauon of these methods 
medical world so that the Executive Com to civil practice thus providing some of the 

miiiee of the Congress after consultation with greatest 5 >Tnposia os to men and subjects ever 
members of the New \orL Committee on Ar presented at a medical meeting in this countrv 
ranpments has foimd it advisable to postpone An important feature at headquarters will be 
until next vear the mectmg onginallv p lann ed the mflitar) service bureau, to be established In 
to be held in New \ork. Citv m October and to one of the large rooms at the Congress Hotel, 
hold the eighth annual session of the Congress where representatives of the Surgeons General 
in Chicago during the week of October 33 of the Army and Navy and the State Com 

Four great war meeungs at which the notable raittces will be gathered to answer all mquines 
advances in methods of canng for the sick end end givx complete mformatJon to all those 
wounded as developed m the present war will interested in the medical services of the Annv 
be discu 3 «ed bv such eminent authonties as and Navy 
Dr Mrxis Carrel Sir Berkelej ilcmilhan of 

Leeds England Dr Jo^h A Blake Dr clinics and demon stratiovs 

George Crilc Colonel Thomas H Goodwin As at previous sessions of the Congress 
R*A M C with other official representatives of dinical demonstrations in the hospitals m^cal 
the medical services of the allied nations will pro- schools and laboratones will occupj the mornmg 
vide the chief Uterarv feature of the session The and afternoon hours of each day the evenmgs 
papers read at these meetings together with the being devoted to Lterar> sessions. The plans 
discussions will summarize the progress made in all of the Committee on Arrangements provide for 
branches of surgery in the war the subjects under a complete showing of the atj-^s clini cal fncflities 
consideration to mclude reconstruction surgerv ineverj branch of lurgen including gjmecolop 
as devTioped m the mQitar) hospitals in Elngland obstetnes, gemto-urmaiy surgery orthopedia 
and France the newest methods m the treat surgery of the eve ear nose thrwt and mouth 

1 



SURGER\ GYNECOLOG\ \ND ODSTETRICi. 


peciat I momtrauona m radiologj 
eipenmental urpm surglcul path* logy etc, 
L\-er\ dinKian al ility and reputation in 
Chicago mil partiapni and under the lender 
ship of Dr \lliert J Octaner as chairman 
an effort wd! he made to outdo the succoscs of 
the tvro pre i u roeeungh held in thi aty A 
repre*entaU\e mmlitec of furgeon u now 
preparing a schedule of such cUmes and demon 
itratwns nhi h it a eipected will be | ubliabed 
in the neit l ue f ihb journal. 

The presideni-elect Dr John G Clark of 
Philadelphia wdl dcli\cr the annual oddreasat 
the prcudential ineeting on iIonda\ evening in 
Orchestra Hall On Tue>da> Wedn'viay and 
Thuriiav evening the cstions will I* held in 
the (»old R xim -rf the Congress Hotel The 
program f r ihe^. evening session now bemg 
prepared b\ ih Executive Committee of the 
Congre^ wdJ lx j ubllshcd in the next issue of 
this journal 

\ feature whi h proved of great mtercft at 
the Phibdelnhia se«ion the ctneduiogiaphlc 
exhibiu n>of ujgical c^>erattOQ» wQJ be repeated 
at this meeting Jepictmg acme of the newer aa 
well as the cla-«ic opcratiooa as performed b\ 
ermnent pectalisu These will l^ gisen each 
afternoon between Qve and we odock m the 
Gold Room of the Coogreas Hotel 

The Comuuitee on Arrangements as selected 
b\ the Executive Committee of the Congress 
15 ai full ws 


\ I OOttxu tkt nu 


E ^ \ at 

tv L B K 
Cno. \\ B aacTT 

Caol Bu 

\\ uj ua T D LTiLin 
\jrm D v* Btv 
T«i MS. \\ B*i ra 
E V L B H 
SE3 T L > 

R C BLtTT 
tVnjjvx R C aam 
Ch v»i-r L) boi 
TofcLPH B DcLc 
D N El fa T* 
o FaxKt 
I mnxLR I vxt 
Ro aa T ( ILL ar 
Th ^aj L OiLuta 
D W ( tVHAB 
A E Hautxad 
\V UlAU it FlAJbH 
William HE>*arr 


R Dl>LPe ItCUTD 
CuuLLei L Rahuo. 
Vlum B Ram at 
De. m D Lxw b 
Fa LLiTi f{ aiaanx 
L L UcArmua 
Hct-n 11 kuo. 
Fxcouxt Mcml 
I R. Po. D«7T 
loffv L Poarea 
HoLUJ r PoTm 
Jnsx Ri 
E W R E**aM 
L r Schmidt 
W F ScttaosOEi 

Gtoao L SHAMBV JI 

Feaxl Swrinu t 
DVR Stoxa. 

Cot- W IL STtrHDaOM 
T J WATKDrt 
Whlum ILWitnta 
CAJtv A Wood 


At a meeting of thia comimttee held b Chicago 
on August isth the committee waa farmall> 
organiicd and phns outlined for the forthcoming 
•esntxL Dr Robert T Gillmocc was elected 
aecretorv 


UIQTED ATTEATIAXCI — A^^A^CE RZOUTIVTW': 

The populantv of these cUmcal meetings las 
proved so great that it was found Deceaarv to 
adopt the plan of Uraitbg the attendance and 
requiring advance regb t ratum Thu nbn has 
worked utitfactonh at prevloiu eessiciu and 
will be enforced at the ChraigD meeting therehr 
ensuring accommodations at the dinlcj f® etch 
one who receive* a merabcrihip card. A inrvey 
of the openilmg ampbtheatera, ketnre roam 
and kboratones in the hospital* and medical 
acbools os to theu capaaty for accommodatiBg 
suiting surgeons has been made and the hmit 
of attendance will be based thereon. 

Letter* recei red it the office of the SeoeUi^ 
general evidence great interest in the plans f® 
this fall » DWting and it J* conhdenth expected 
that registration* up to the limit of attendance 
will be received some weeks in advance of the 
meeting >0 that immediate advance registritko a 
necesharv to cn»ure receiving a memhership card 
At both the Bovton and PhOadebhia seakru 
sevTral hundred were disappointed la not rtetw 
ing mctnbeTxhip card* due to the fact that their 
applicBUnns were received after the bmt cf 
attendance had been reached 
Meraljcr* planning to attend the ducap 
meeting are urged to make tbelr hotel rexm 
Uoo* at on eorlv date In addition to the Ox 
gresk the LaSaie and Sbenpan hotels art rec 
oromended to member* ai offerbg moat excel 
lent accomiDodatiDQS at reasonable rates 

AppUcitioti has been made with the sevtiai 
raflwav asaocianora for reduced fare* ior mem- 
ber* attending the Cbcngo meeting It b 
expected that such reduced rates will be granted 
b the temlorv Ijmg east of the ilkdaspp 
River mduding eastern Canada. ^ definlw 
mmouncenicnt with regard to reduced iarts will 
be published later 

ILEADQUAiTERB 

Headquarter* wfll be ejtablisbed at the Cx- 
gre»s Hotel where the Gold Room Florentine 
Room Ellxabcthan Room and other krm r oom 
con ■enlentiy located on the first and 
ffoori of the hotel have been reserved f x W 
use of the Congrea* during the entire we^ 
providing ample space for the evenbf 
uuabess lessHin* dnematographfe exhibiti on 
registration and tktet bureau*, buiktb boards, 
etc , 

To each member registering b advance will w 
issued a formal receipt for the 
which receipt is exchangeable fx a niembOTW 
cord at bmdquarters at the Coogress Ho 
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when malang hU registration upon his am\Til 
m the at\ Hendquartcre will be open on Sunday 
afternoon, Oct aist for the con\~enience of nil 
members am\ang m the aty on that day The 
climcal program for Monda\ will be bulleUned 
at headquarters at the Congress Hotel on Sundaj 
and on the afternoon of each da\ there will be 
bulletined at headquarters a complete accurate 
program of the clliucs and demonstrations to be 
gi\-en on the succeeding da) Prmted programs 
will be issued each morning contoimng the 
complete clinical program with announcements 
for the e\-enmg sessions business meetings etc, 

REGISTRATION FEE 

The constitution of the Congress proNddes 
that a registration fee shall be required of each 
member attending an annual meeting there 
bemgj no annual dues for members of the Congress, 
Receipts from registration fees pro\ade the funds 
with which to meet the eroense of prepanng for 
and conducting the annual meetings so that no 
financial burden a Imposed upon the members 
of the profession m the clt> entertaining the 
Congress 


SrCfTAL TICKETS 

Attendance at all clinics and demonstrations 
will bt ointrollcd bi means of special tickets 
the number of tickets issued for -anv dime or 
dem 111 tratlon being limited to the capaau of 
the 1 M)m in which the dmlc or demon tratlon 
IS to l>c gisxn The general rule will l>c that a 
mcmiter ma\ ha\T two tickets for each Jay. one 
for i mormng and one for an aftemoun cllmc 
For tertom dimes where the accommodations 
are limited and the demand for tickets is heny> 
It will be neccssan to establish a rule wherebv 
a member ma\ ha\x only one ticket for suen 
chnn. during the week. 

The use of special tickets has proven an effi 
aent means of proindlng for the distribution 
of members among the several clinics and ensures 
against overcrowding at anv dime. Special 
tickets wfll be issued each mormng for the clmics 
an 1 demonstrations to be held that day a com 
pleie schedule of the dav s dimes havmg been 
po>icd on the buUctm board on the afternoon of 
the i receding dav and a pnnted program 
disini uted m the morning 
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\ FURTHER REPORT OF EIGHT C^SES OF S\THILIS 
OF THE STOMACH* 

Bt\\£LUA.MA DOWVES MD FjV New \o«; 


I N Marfch 1915 m a paper read before 
the New \ork Surgical Soaet> I 
reported eight cases of sj-phihs of the 
stomach This report* included roent 
genologic findings made b> Le Wald The 
patients had been under our care from 6 to 
18 months and we felt that the dimcal and 
laboratory data given was suffiaent to 
establish the diagnosis in each instance 
However the general opinion was expressed 
that a late report upon thar condition would 
be desirable before accepting the diagnosis 
as hnal As all of these patients have now 
been followed from 3 to 3 years and 6 months 
I trust that further observation of their 
progress may be of some interest to the raem 
bers of thib soacty 

Before takmg up the case histones it 
ma\ not be amiaa to reMCT\ bnefly the more 
important cliiucal manifestations of the 
disease 'kS to the frequency of the con 
ditlon Smithies* has recently reported 26 
cases occurring in the examination ot 7 545 
patients suffermg from all types of dy-spcpsia 
(o 7, per cent) In i 603 of these patients 
there was apparenth pathologic changes in 
the stomach and duodenum of this number 
I 6 per cent were luctic Of this some group 
1^3 per cent had gastnc cancer 187 per 
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cent gastnc ulcer and 39 per cent duodenal 
ulcer WTifle we are unable to give at this 
time accurate statistics from the stomach 
coses occurring at St Luke s Hospital where 
the eight patients comprising this report 
wxire observed I believe that the percentage 
of syphilitic patients with definite evidence 
of stomach disease will run e\cn higher than 
that given b\ Smithies 
Syphilis of the stomach may be congenital 
or acquired Two of the cases here reported 
were undoubtedly of congenital ongin one 
m a fcanaJe aged 14 the other in a male 
aged 17 A history of stomach trouble ex 
tending bock many vears was obtained m 
both instances In the 6 cases of the ac 
quircd type two gave defimte histones of 
chancre while in the remaining 4 there was 
no history of primary mfecUon In fhi< 
group there were 3 males and 3 females the 
youngest was aged 22 the oldest 63 

The lesions vary from a diffuse syphilitic 
gastritis with round-cell infiltration spreading 
through the submucous tissue to locoJucd 
or general gummatous mfiltration mvolvnng 
all the coals These gummatous deposits 
may be single or multiple and not mfrcquently 
ulcerate One portion of the stomach wall 
may remam mfiltrated while another passes 
on to ulceration or in the healing stage be- 
comes acatnaal The imtation of the 
pcntoneol coat results In pengastnc ad 
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bcsiJtts of \arjing extent Dehnjte p)lonc 
obstruction maj occur nj a result of the 
gummatous inirltration aatrizatioo of the 
ulcer or from the pcrigaitric adhcsjons It 
is for the relief of thi compUcaUon that 
Burger) plajTS an important rflle in the treat 
ment of the disease Besides the lewons in 
the stomach wall other eudence> of lues are 
usuaJl) found, such a* changes In the li\er 
capsule gummata of the liver citcnkivc 10- 
v-olvTmcnt of the gostrohepatic and gastro- 
colic l)Tnph glands as well as other evidence 
of a gencrahxed svphilis 

The sjTnptoms of gostnt 5}phihs taVen as 
a whole vnr) but bttJt from th*< of other 
stomach Icsioos of similar extent howt-ver 
upon careful anoh'sb several strihing differ 
cnees become apparent The piin which Is ft 
most constant sj-mplom lacks the penodiat) 
of that ocmmng in the average simple ulcer 
and it ts not so much influenced bj the 
taking of food It u frequenth worn at 
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night and is often referred to as gnamng in 
character \ omiting is a persistent and an- 
no>nig sjmplom It was present m aD of our 
cBie* Hamorrhage » not so frequent ss in 
peptic or duodenal ulcer which b rather re- 
markable when the duration and extent erf 
the lesion are taken Into consideraDoiL A 
striking feature of the disease dinicaOj' h 
the rapid and not infrequent]) extreme loss 
of weight Oostne ana])'su was made m 6 
of our Cases vnth the following results. In 
Cases I 7 and 8 free h>'drochlooc add 
absent combined aatlit) 32 t6 ind 14 
respectivch hi these cases the k*»n ^xi 
extensive inv’olving a large portion ofd* 
stomach wall In Coses 2 and 3 in wHdi 
the lesion wns confined to the pvionis ftw 
hvdrochlonc add was 30 and 36 with a totd 
aaditj of 52 and 70 In Case 4 in 
there was hour glass constnction the anal>w 
showedfre hydrochloric aad 13 totalackiity 
34 Lactic aad was absent In each case- 
Thc guiac test for blood was positive fa 5 
cases These hmiings would seem to suggtet 
that there is an absence of free hvdrochkmc 



aad Emd a low total aadit) In the cases with 
extensive mv'olv'ement of the gastric mucosa 
The diagnosis of this condition can be 
established with a fair degree of certainty if 
the climcal and laboratory Endings arc given 
proper consideration In the congemtal 
cases the famil> and previous historj of the 
patient his general development and appear 
once with the sjTnptoms of chrome stomach 
trouble should arouse suspiaon The nc 
quired cases ma> be more difficult to diagnose 
but the past history plus unusual sj’tnptoms 
should suggest that the case is out of the 
ordinary In both t)T>e8 the course of the 
disease differs from the simple gostne or 
duodenal ulcer in that it is influenced but 
little b) dieting and the ordlnarv methods of 
treatment and it is unlike malignancj m 
that there is not the stcadv and continuous 
progress to a fatal termination A positive 
Wossermann reaction mth roentgenographic 
findings of persistent and unusual deformitj 
of the stomach establish the diagnosis bc)-ond 
much doubt In view of the accuracy of 


modem labonitor> aids to diagnosis one 
hesitates to refer to the so-called therapeutic 
test but the v'alue of anti syphilitic treat 
ment in conCrming the diagnosis of syphilis 
m general cannot be ignored Such treat 
ment may be of temporary benefit in ordinary 
ulcer or cvxn cancer of the stomach but the 
improvement is of short duration whereas m 
the luetic cases there is almost immediate 
and continued relief from symptoms 

Owmg to the close resemblance between 
syphihtic infiltration and tuberculosis and 
the difficult} of staining for spiroclucta: 
palUdic, the pathologic diagnosis of svphilis 
of the stomach is cxtrcmel} difficult to estab- 
lish. Specimens were removed for examina 
tion in a of our cases, but a positive diagnosis 
from this tissue could not be made — both 
were negative for tubercle baalh as well as 
for spirochaitE palbdfc 
\igorous anti luetic treatment should be 
instituted as soon as the clinical diagnosis 
IS established If the lesion has not pro- 
gressed to the acatnaal stage causing ob- 
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itruLtion at the ])>lorui, or hour glait cod- 
tniction has nut taken place from acatrua 
tiod m the budj of the stomach or from 
pengastnc adbeMons the sN-mptoms wiD be 
contriUed almost immedmtcK On the 
other hand should ^NTTipioms of obstruction be 
present cither from gummatous uUiltratfon 
or cicatnxation o^wrativu intcrstntion inn> 
become necesaarv in tact demanded Ga»- 
tro-entcruiitom) u> the operation of choice if 
the condition of the st imach wall inli permit 
il not jejunnetom} 13 indicated to be fol 
lowed later 1)\ whateser opcniti\x procedure 
is necesaoT} to restore the stomach to a 
functionating condition Efficient anti 
luetic treatment ma\ so unpro\‘e the lesion 
that further operatue interference maj not 
be called for Y* stated m our precdous 
paper we arc a vnre of the fact that aU gastnc 
ulcers sj'philitlc or otherwise ha\T potential 
dangers and for thi* reason the adiiMbflity of 
cicisKm and resection should be considered 
In ci'cn suitable case It is rai personal 
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belief howem that since sjphlUi of the 
stomach is onJ> the local evidence of s ja* 
era! disease no case should be subjected to 
more ihnn ihc simplest form of operatko, 
Dece»ar\ to relieve urgent sjTnptoms until 
after onti luctic treatment has been given i 
tnal The after history of the cases formin| 
this report support this bdicf 

pRnstNT STATUS Or cases 
In s of the cases gastro-entcfostani} was 
performed in order to reiievT s}Tnptoins of 
obstruction. In the remaining 3 01x011100^ 
\omiting wnj present roentgen exammatioo 
demoostmted bismuth passing fml} through 
the pylorus and for thu reason operalim 
was not indicated UmlcT appropriate treat 
mint relief from sjmptoms in each ct« was 
rapid and up to the present time these pa 
tients ha\-e made just as satisfactory progress 
as those subjected to operutton- 
recently learned that Case 4 died in Au^t 
1916 of Brights disease. This patient had 
been observ^ in the hospital in 
1916 one )Tar after the diagnosis of a^wins 
of the stomach had been made — suflennf 
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Flc 7 Case 8 woman, an 13 Note ttnali czxe of 
■tomua doe to retractloQ from •ckroais of mkkOe of 
body and ad}oinlng pylortc reg k m. Very emptying 
time. ETpoaare made three minutes after bismuth BKal. 
Note c o ffipensatoy dHatadoo of ceaopha^ to make up 
for small ilse of stomadL Note compete blling of 
duodenotn This coae re^pooded to nKokat treatment, 
but deformity remained 

from s\'phUiUc aortitis and m>'ocardiU3 
Her \\ ossermann remained four plus and 
the chances arc that death resulted from a gen 
enUlzed s>’phiHs She had held her gam m 
weight and the gastro-cntcrostomy plus 
treatment apparentls had rello-ed the gas- 
Inc }’mptom 3 

The rcmaimng 7 cases arc well from a 
clmical standpoint In so far as their stomachs 
are concerned and arc able to follow their 
usual \ocatlons Pam and \oimtmg ha\’e 
disappeared there has been a gam in weight 
from 10 to o\'cr 50 pounds and their entire 
appearance has changed for the better The 
most -linking improiemcnt has taken place 
m the two congenital cases — from stunted 
under ued children thej ha^e dc\clopcd and 
Idled out to normal proportions UTiiIc 
treatment with salv-arsan mcrcurj and the 
Iodides has been earned out sjstcmallcallj 
m all the cases m onl\ one of six m which 
recent tests ha\c been made has the Was 
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sermann reaction proved negative. Case 2 
returned in OctobCT of this j'car complaining 
of distress after meals Examination dis- 
closed a large prostate gland with unnar> 
retention Removal of the prostate seems 
to haw relieved the s>’mptom5 referable to 
his stomach, and he has now returned to 
work 

W'^e cannot expect these patients to remain 
fiermonently free of stomach 8>Tnptora5 even 
though clmicaUj cured at this time for 
as IS well recognized there is the tendency 
for e\'crj case of sjphllis to relapse however 
well treated I shall therefore follow the 
future historj of these patients with unusual 
interest WTicthcr or not we ba\-e been 
justlhcd in assuming the diagnosis in this 
senes of cases to be correct the fact remains 
that the s\Tnptoms ha\-e been controlled and 
the patients clinicalK cured for penods 
extending from one and one hiUf to three and 
one half jears 

A complete hislorj of the cases was m 
eluded in the paper alrcadv referred to and 
for that reason I shall ^e^^ew onlj such parts 
of the histones as are neccssaiw to gi\c a 
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clear idea of the conditioD of the patients at 
the time thc> came under our observTition 

Ck 8 E II D f Dulc tjec 4 C ngrn til type 

Admitted June o ig i P*in ■ d ilscomfort 
m the rtjnon of the Uorru h had bee prc»e I u 
lonj; a* ihc can rem mber There h d l>ceii per 
ilitent vom line for th pa»t 6 month Th pa 
tlent retains niv bquid food poun R 

Wajaermjnn few nlm posjt a Roe Iffen exam 
oat on iho«ctI dumbbell-thapx^l iel rmllv In 
-ol dog the m ddl and p^l rk purtlo of the 
itOTTu b *ilh al/aokt compJete h^nictl n f «- 
lro-cntcro*i my J U u q t The peratran 
u f Uoa 1 b ntf luet c tre Im nt i rr](ula l> 
for ta \-eaia but h ha^haii t mat c Irratment 
dunng tn poit \t Shcnoftweighi pou K 
h ti vidl tn 1 nuTl\ c mpta nt f i ma h 
Th WtikermtJi rcouins three plu* Recent 
roc t|:e xunurut on tbo* t s hitle bainuth 
pjasing th cHiffh th p\l ru 

C V8E i T ^ rrUlc ge Oj Vdm tied Aprtf 
6 iQi4 Chancre 4 \Tirk ago \rbing pal n 
tomach f 6 m nttu Irrerular \-umjt n Afiryll 
Rolxiiiun p p b lne« jerU baent U itht fc%k 
po odt Romigro xamuuiKn tho ed a 1 e 
forTD{t\ t the p>lontt «Ith Larn »ij*b9u revid 
The Wattenatnn uu f r plu» nowil The 
paiteot mu prut on anti niDhllitW t eaiment 
She ret med to th hoapti I Jun 0 014 h og 
gained tome woght b i miih 'ontinoatioo of b 
itrurt ve *>raptomj On June ly 014 Cutro- 
eai ro*tom\ mu done Th patie t reumed vork 
u fern" wetkt Con»ttnt t eatmcoi hu been peeo 
tince operati n The patient bu recently had 
torn dsKomfon in tbc tlomach H ret med t 
the botpftal October g 6 for the retnmal of bnee 
proit t lie vu discharged in four «eeks 0 d b 
now back at work ttissmnacin oeg li c R 
cent \ ray examinatfoa shorn* \ r) luile if o> 
change at pvkmii m th nvxlerate tic hour residue 

Cue 3 D D nitlc tge 44 Admitted 
October i igt4 Pain f gnawlog character I 
epigutrlc region for fi t jtars Irrcsolar vomiting 
^ to eight weeks ago constant cnee that time 
Inc paDent had lost jo pounds in weight Ho 
denies peimirv sore marked arteriosderoaia. Hu 
termann four phts poslti t A\ eight 5 ponods 
Roentgoi examinalioE horns great dibtation of 
stomach due t obstmctioa at pylorus with Urge 
■ie-bouT residue Sal\-ar»an and mi ed treatment 
for 0 da>m but without sufficient Improvement to 
wirrmnt longer delay in advising opemuon N vem 
ber 3 0 4 gaatro enteroit mj H bu con 

tinned treatment hu gained over 40 pounds and 
b free from all ymptom* Roentgen examlnatw 
September iq 6 sh wi no change at pylorus and 
gnsln><ntcro*tocD\ marts satbfactorfly Waster 
mann four plus. 

Case 4 G R wid w ago 34 Admitted 
January 4 ig s- '^o Msiory f primary Infection. 
Pain hu bw present in region of stomach nd 


gall bb ider for ten yean She hu hid om uud, 
of j undKT She has -omiled at faitenik omly 
shorth fter taUog food For yean 1^ ka 
n itccd sntlling In the right npjier ibdoe» 
rec-nih I TidcrDcu hu de\Tloped in tkU regMi 
W sermann f nr plai posJti t Weigit irf 
pound Rnc tgen ccamlnai on revealed an Iwar 
gbsfc del rm t> of the stomach mlth relemloa ef 
obm th in th iistal pou h for J4 boun Jumy 
t giS bolemvcctom) for hydiow rutT> 
eol rost mN The hour glass constrirtloii u 
c wi ch fl) 1 \ dheswns to the panetal peril*- 
n um an i the / r Convalescence straight far 
mani T catm t f llowed tot rm tteotly Ow 
\'e r aft r operatbo ret roed 1 hospllil ai 
N-ph I ( c a rtilis. ra\oiardltts. and nephnta D«- 
cliargvd mprowd three oe four meeis Pne 
ti li) lu 1 ma h trouble tin e cfemioo tad 
ha» gn ned v lo pou b UassermaQ lourplb 
\ r bom gastro entetwt m> orkmg ralber 

lomiv Thl patient moved to a dbunt aty 

a f m fa T ju I ii. roed that the ded in ior® 
o 6 of Bright disease 

C \ F 5 I G fcninle ge 3 MirrtpJ thrts 
year* A Imitted Januarv 15 igts There b ao 
hbt rv of feet on nje husband gives four rta 
W '•ermann h Id ckv yenr old abo give# posih 
\\a senna F r tb past eight m ntlu pah) 
ba bee present in the ti mach omfng on sbortlr 
alter eating The pain b reOevTd by omhag 
V rot g has been oost tf tmomoolla. ftips 
too bows hrm ndebnite oust la epigastriun 
Wefgbl 85 pound Roentgen ctaniiiutka ibJ* 
filiiDg defect in pvlonc third f tomach mith rr 
leniion of bum tb fte 4 boon Gutrfr<oto»- 
lomv J nuan 7 05 Raped recovery Pmt 

opo toii-svphllittc treatm nt which bu been coo- 
Unued to pment t me Is free from it mtch r 
toms \ ra\ d»wv gistro-e t rostomy 
totbf etonl) but defoemllv In pvlorfc region tfiS 
persuts A^assermann remains positive 

Case 6 W H male ged 7 Admitted 

October 50 q j C ngenit I type 
years there bu been dbeomfort in the regitm « ™ 
uonuch There have bee acute attaeii « 
lermittent pain recently The patient vomJu^ 
IntervmU H live* almost entirely 00 oid“* 
Weight 63 pounds height s feet 5 iocoe* Wawer 
mann four phis Referred to us for ippenifectomr 
with the idea that th stomach lyraptom* 
poMibly relies Roentgen emminatioo 
peculu def rmity f it mach suggesting s>phi^ 
u^tratKm. Bismuth pjosaed out f Wy r*]*ny 

and It WM decided t push ant 1-ayph Hit k treat nes^ 

with the re* U that there was marked ftnfWCATtne^ 
He has contl ed to gain to present time , 

6 pounds eats U sorts of food a d feeu ^ 
Aoentges exammalfon Dec mber j 9 ^ 
ahow* defonnit) but stomach etoptie* to sic wni 
Ca*e D t imit I* 6 Admltttd 
014 Primary infection many year* ^ 
een mouths ago the patient began t ha -e saaip. 
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cutting pains m stomach which were worse at 
night, and had no relntlon to meals For six 
months he has been able to take liquids onl> 
W eight 97 pounds- W aisemann four plus positive. 
Roentgen examination showed deformity involving 
the pyloric half of the stomach with peculiar narrow 
ing of the caliber of this portion "nie stomach 
emptied at a very rapid rate indicating that the 
pjlorus was held open by infiltration of the stomach 
wall Tlie patient was started on onti-ayphihtic 
treatment and there was rapid improvement in 
all symptoms. He soon returned to work os a 
traveling salesman. September igi6 weighs 137 
pounds and is free from stomach nmiptoina. 
Roentgen examination shows deformity onij slightly 
changed \\ ossermann remains four plus 

Case S M \ female age 23 Admitted 
September 1914 ifamed two years No history 
of primary infection. For about one year the pa 


Uent has sufTered almost constantly from attacks 
of Intense pain in the stomach usually reheved by 
vomiting \\ eight 75 pounds — reduction of 
about one half former weight. W ossermann four 
plus — Wassermann on husband negntivc Roent 
gen examination showed deformity of the pyloric 
half of stomach This region apparently was In 
filtrated together with pyloric ring which was held 
open This finding was corroborated one week 
later October 8 1014 anti luetic treatment begun 
and at the time of dij^argc from hospital (Decern 
ber 13 1914) the patient had gamed 30 pounds In 
weight All symptoms relieved. Roentgen cx 
amination February 1916 shows some improve- 
ment m deformity with stomach emptying at 
normal rate November 20 1916 unable to report 
for eionunatlon as she has just been confined. Is 
free from all stomach symptoms and has gained 54 
pounds m weight 


COMPLETE BONY ANKYLOSIS OF THE JAW 

Report of Three Cases Cored b\ OPERAnos^ 

Bt W r CARR II FA-C.S ^ashtnotow 


A LTHOUGH I hnte long been aware 
/-\ that bon) ank)losts of the mandible 
^ V sometimes occura in parrots and 
rodents I had never heard of such an 
occurrence in a human being until about 
three )«irs ago when I saw m consultation a 
child with congenital fusion of the alveolar 
processes of the upper and lower jaws. 
TTicrc was a history of two previous children 
of the same parents who died of starvation 
from the same cause 

I was therefore conaiderabi) surprised 
when I saw my first adult case on Italian^ 
with complete bony anLydosis on both sides 
which had existed for 35 years and was the 
result of a fall on the chin when he was 13 
vears old For five years there had been 
absolute immobility of the jaw PreWous 
to that there had b«n v’cry slight motion but 
not enough to get food into his mouth except 
through a gap made by e-xtracting two upper 
inosors He had been he said in several 
hospitals m Europe and m this country but 
was told that nothing could l)c done He 
wa.s extremely anxious to be operated upon 

R ^ t tW OKrltsf tS* VmiWtk Vrnckal ud G} Btco favl r»l A 


and said be hoped I would either cure or hill 
him os he was tired of living m that condition 
With this carle bianche permission I deter 
mined to attempt the operation though I was 
not then aware that such an operation had 
ever been done and was in complete ignor 
ance of the splendid work our late lamented 
confr&'c Dr Murphy had done for such 
cases Accordingly I operated upon him 
at the Emergency Hospital July 36 1915 
and the result was most gratifying both to 
me and to the patient. Now after 18 months 
he can separate his teeth an inch and a quar 
ter says he can chew spigetti and chew 
tobac and is happy 

A few months later my second case came 
to me from having heard of the first The 
condition was similar but roentgenograms 
showed it to be confined to one side There 
had been complete immobility for 33 years 
also caused by a fall on the chin m childhood 
and the patient a very intelligent young man 
of 36 was rather skeptical as he told me he 
had twice been m the Johns Hopkins Hospital 
where unsuccessful attempts had been made 

fH*tki<i,Whh Soljirir W»« VUitali, Dt-otber prt. 
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ria Fte J 

Ilf Noba the month c\>mpi<t Ux* oL >>u I* J Incexu® oopktnj Tpotinf biw »ad tJdbf 
Bone bet em dotted liae« t I*, cut m tors in Detcm M rpi) < nrUJKtof ^ 

1 c lag «d Uo fgund m (bo three »e* rwt f mt 

to force the opemop under anasthcbu I It when I operated for Murphj s operadook 
opcratetl up< n him id the I-jncrgcnc> Hos- an im)»ro\rmcDt on mine ond hu perto- 
pital Fcbnmrv 30 igi 6 and he is one of the teolomi retraciorv art better than tbe mitre- 
most pleaded and grateful patienia I ha\e ments I used in a Khnilai wn> But I un 
c\er had He >a\s jnc cannot unopne thi glad that I ^^■tLs able to sohx the problem for 
reLef it is ju t 1 1 get tu tongue out bcluxrn m\-v.lf in a wa> that pro\*ed iffiaent Inm\ 
ht» twth and to be able to cat other people ignorance I ha a khown I thini that it b 
do He gained 23 pounds m weight m a ftn not rca!I> nccel^^ar> to Intcrpo&e fat oe fism 
monilb after the operation and 1 was afraid lietwcco the dindrf bone surfaces pTo%'ided 
for a while that he n-uuld do himsdf more thej arc wed separated and a rather pointed 
harm b\ o\-ereating than had been caused b\ articular end cut on the ramus as sbowa jb 
the anh}losbi Fig i 

The third case 1 a >uung Jad} who nunc J did attempt to oji'er the cut lurficei d 

to Dr \ R Shand with complete bon\ bone with penosteum but in onJj one of Ic® 

ani.vlo9i3 of iS ^ea^s duration caused b\ operations upon the 3 patients was this rcaDt 
raiddJc-enr disease done m a nuuiner at all satlstacton 

On account of m> cTpericnct with the two yet sutBcient time has elapsed I think m the 
previous cases Dr Shands asked me to assist first two cases to show that the results 
him m the iperation an I kmdl> gjs-c me permanent cspedall} as impro\Tment is itffl 
permission to report it in this paper Ue going m 

operated upon her at the Emergenev Hospital The greatest dilficuJti in these cases wai 

September 14 1Q16 The result m this case in ov'ercoraing the contraction ot the massetti 

has also been \-cr\ gmlif)mg thiugh sufficient and internal pterj-goid muscles Alter l« 
time has not elapsed to be sure the relief Is tlon of the bones tfce jaws were Bfilltjuite 
permanenL until this muscular contraction was gradusay 

The operation which I impro^nsed m m\ overcome b) the use of lead eiponslon 
cases is in most respects simijar to that per and smalJ dental jack screws placed belx cc^ 
fected b) Dr Murphj and wrll described b\ the molar teeth. This ma> hav'c been 
KJCUscher in the InleritaU Medical Journal to the long duration of the ankjiosis 
for October 1916 I am sorr) I had not seen condition found in all three cases h verv 
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shown In Fig 2 There was absolutely no 
line of demarcation between the mandible 
rj'goma and base of the skull and the bone 
was astomshmgly thick and hard The 
ramus of the jaw at the pomt of division was 
ne\'er leas than half an inch thick and an 
mch and a quarter wide and m one instance 
was three fourths of an mch thick by 
mches m width and m all cases was hard os 
ivory with no cancellous tissue m the central 
portion 

In one case the internal maiillarv artery 
was cut but the bleedmg was controlled 
temporarilv by packing with gauze until we 
had hmshed cutting away the bone as shown 
in the dotted line on Fig i I was then able 
to pass a catgut suture under the arter> with 
a small curved needle and tie it My most 
serious difEcultj came from cutting the 
parotid gland This acadent ocenrred m 
3 of the 4 operations although speaol care 
was taken to avoid it Normally the parotid 
lies behmd the ramus but id all these coses 
It overlapped the bone commg in the lost case 
over the ramus as for as the mldline of the 
bone In each Instance a small portion of It 
was cut off with the first incision 
The result was a 8ah\’ary fistula which 
persisted for several weeks and although this 
did not affect the end result it caus^ con 
sidcrsble annoyance There ivas no cvndcnce 
of facial paralysis m any of m> cases Even 
in several patients where I have removed the 
whole piorotid gland for tumor there has been 
only a shght and temporary paralj-sis of the 
face It IS difficult to understand this for 
the mam trunk of the facial nerve usuaUy 
divides in the substance of the gland into 
tcmporofaaol and cervicofacial branches 
\Vith Murph> b indsion the danger of 
cutting into the parotid is lessened but care 
should still be tien to avoid it by keeping 
close to the bone in freeing it for division 
If I evxr have occasion to perform this 
operation again I shall certamlj use hb 
method though I think I should make the 
transverse portion of the incision a half Inch 
lower so that it will correspond to the lower 
instead of the upper border of the x}goma 
Murph> s periosteotome retractors are 
ideal for retmetmg and protecting the soft 



Flp 4 Cirr** cnnUl bo« drill or trtphlne Is used for 
makiDg an osteoplastic flap of tlte skull in brain surgery 
By rocs ns ol the drill sevuol boles ore mode to be ^tcr 
ward connected by cutting awny the Intervenir* spaces 
with the rongeur forceps or a Gi|di wire saw The drill 
cuts a hoie bve^Ttccoths inch In diameter very rapidly 
and safely It Is furmshed with a guard by i^ch the 
depth of the cut can be regulated, ob^datlng tH danger of 
cutting into the dura. 

This Instrument bos several advantages over other 
Instruments for openlnc the ikuU. It cuts more eatQy 
and qokkly, reomring Icm pressuie oad force and cuta 
a clean bole fast large eaou^ to admit the rongeur forcem 
which la on that la needed Three or four holes oia 
bored In a triangle or square and connected in a few 
mloatco, or a Urge osteoplastic flap mode in the same way 

tissues dunng division of the bone and as 
Kjcuscher says are the key to safety and 
ease in doing the operation 

I am also of the opinion that Murphj s 
method of obtaimng and interposing a of 
temporal fascia between the raw bone aur 
faces 15 an additional safeguard against fad 
ure provided it is protected from pressure b> 
a wedge between the molar teeth of the af 
fected side While not absolutely necessary 
It may mcrcase the range of motion and 
lessen the chances of recurrence of the 
ankylosis I think it is very important that 
this flap should be protect^ from pressure 
08 he has mdlcated. 

I am decidedly opposed to the mtcrposition 
of anj eitraneous substance whether of 
metal or animal membrane for while the 
operation may be successful m spite of such 
tiungs they ore useless and invite disaster 
I agree entirely with Dr Murphy that hand 
chis^ and instruments are bettor than motor 
driven drills or saws for cuttmg the bone but 
I am opposed to the use of a hammer and 
chisel on an> part of the skull and particu 
larl> m the neighborhood of the mniillarj 
articulation and mastoid I think I have 
seen severe and even fatal shock produced 
m this way I found mj cranial drill (see 
cut appended Fig 4) verj useful for bonng 
a row of holes across the bone, after which a 
small rongeur and gouge chisel used without 
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hammering eajiil} completed the work I 
have long ago gi\cn up hammenng In ranatoid 
operations and tind this crunm! drill cxtrcmolj 
useful 

In conJusion I would that this opera 
Uon Is not as easy and sunplc as it might seem 
at first sight There arc man\ unporUuit 
structures m the immediate neighborhood of 
the articulation among nhich are the facial 
nerve facial mtemal maTillar\ an«I carotid 
c-csscls parotid gland and btenson s duct 
and the depth thickness end hardness of the 
bone will be a surprise to an\one doing it 
for the tuM time Cnrcfullj done however 
it 13 safe and not really difficult and result 
really brilliant 

I know no operation which gives a greater 
relief and satisfaction to the patient 

Yppended is a cut and dcsenplion of the 
cranial dnJl I bad made and the histories of 
the three cases referred to above 

Cesr I I £ male It&lbo tge 37 Admitted 
to the Emerte cy HospiuU July jO 1015 

P et us Aularv Whee about 11 yean old tbe 
paUeot had a fall itnkioc hU chin and lojuriaf bb 
taw binee that time be tua beta unable to open 
hb mouth or cbew *obd food Uaul 5 >‘ran ogo 
there bu beta very all^t mevetDent to (he Joint 
but he was able to eai oolr bv puttinjt fo^ io 
through a gap where two loctaor teetb had been 
retooT^ and mashiog i with hn tongue agunat 
the roof of hh axMth But f the list 5 years there 
has been □ motion t all f th j w 

P estni cend tisn Ritber small man fairly 
weB noorlsbed and Dorrmd in all respects ercept the 
abaci tc ngidlt) of the Jaw nd ihe retracted chin 
which alwan follows Inpiry to the nii~k and head 
of the mandible Ife is extremely aiudous to have 
an operatioci done for bb relief and aayt be would 
rather be killed than live a hU present condition. 
Rocntgenograins showed a massive bony aoLytadf 
of both sides Operatio JuIt 8 jo 5 

A Temcal inriston was made a half och In front 
of the audit ry meatus eitc ding from tb npper 
border of the xygoms downward bout an inch and 
a half. From the upper angle (he mebion was car 
rled traniTenely cross the cheek fo an nch and a 
quarter The bone was erposed, care bdng toLea 
to avoid the parotid gland and btenso s duct It 
was Impoaafble to hna any lino of demarentioD be 
tween the ramus and th lymDma, base of the 
sk U 'Hie ramus was an ou sIv^ baif wide and 
was finally exposed low enourt i wn t find a free 
edge anterioriy and FJoiteri rl> A flexible c 
tract was then inserted u der the mustnditwns 
cut away with rouge chbels with t hsmm ring, 
and pointed nt the rt cular tide som wb t UL th 


normal head and neck. A flap of penctteum su 
turned tfown from the lygoma and Inserted betseen 
the 'ut bone surficei. The same operatloo *11 
the d Qc on tbe othet side but a piece of the 
paroudgln d was cut off and the interna] nmHair 
an rv wounded bv a slight slip of tbe chbeL Bleed- 
ing «as controlled temporanly b) gnae 
nd after tbe bone had been cut away tbe sitciy 
was ucd by nasaing catgut In a amall cnrrtd ue^ 
under lu "nic penoatcum wu so thin orti Um 
iguma chat iK> aatisfactory flap could be oirtaiKd 
The aounds aerc dosed and the Jaw found silgiitly 
m abl b t still quite rigid 00 aocDont of mosokr 
contra tion Attempting to pry open Uk teeth 
rcsalted in knocking out three or four before It «u 
found that the) acre extremely loose from diRte 
and shelled IT os easily as grains of com from a cob 
MruUv a month gag was placed in between tvo 
iDoder tdy hrm nwurs and an inch cork pot ia 
bclacefl ifce laws in front 
The next lay this co k was removed and it sts 
found that (h poiicnt couid open and close bB Ji*' 
to ihe ext ni of abent a half an inch Later by the 
use of gradual dilatatioo with ordinary lead expo*- 
aion *a ws su h as are nsed by carpeoters, tbe 
range of mot loo a os Inacased to one inch and «ha 
bsi seen 16 months ofier operation tbe range was 
i>e and n fourth Inthcs. 

CuttI g tbe parotid ftflud canaed a sab^ 
tstuls on one side whkh did not completely heu 
for weeks otherwise coonJesceUfe wu wwtuJ 
nd tbe score when last seen, were hardly notkeaUc. 
Case D D white male single age ji- 
Admitted t the Eraerfeoey Hoapltal on Fewaaty 
a 10 6 

P m us k aery When about 10 yean okl,^< 
patient fell from a cherry tree atriking on his ckm 
After reeovrrj- f m the acote Injury tie Jaw was 
very stlfl nd sore and this rigidity Increased tnni 
be was unable to eat solid food A rear or s o 
he was taien to s boapltnl where the Jaw was opceed 
forcibly tinder an anarethetk This gave tempi^ory 
relief out in a f w months the conduioo was 
than before. Several ye*re later he was ag^ 
to the same hoopltal and another atumr* 
made to break up the ajikykois by fordblc diuta- 
llon under ether Thb time the tt mpt was ox 
sacceasfui and several teeth were knocked out O 
th attempt t pry open lie Jaw 

After that there was complete fmmoJxw 
As in the previous case food was Introduced thrt«P 
a space kft by the lots of an indsor tooth aaa 
masticating a th th tongue . 

C miXusn • <idmi n TqO, tieoder 
tefligent young man with the osuaJ recedtof 
and complete immobility of the Jaw Be ' 
pale not very weQ n unshed, and very senC 
about his condilloo An eicefleot series of row 
genownuns mas mad by Dr Thomas A Crooro 
sbox^ig the os al booy aisis bout th mandihaw 
ortlcalatl n on tbe right side but the left srUcau 
tion seemed ncariv normal- The chin was ers 
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iJighd) tirtFard the affected cdff and the cbeel on C^SE $ iRw D J female R-hite ige 32 
that dde waj fuller and more rounded- This tingle Patient of Dr A R- Shanda Admitted 
correspondi to Dr ^Iurph\'’8 obtervatlon that the to the Emcr^enc> Hoipltal September 14 1916 
best looking tide is the affected one in unilateraJ Previous htsiorv The patient had had an acute 
cases- This is doe to the shortening of the ramus suppuration of middle ear following measles when 
at the point of fracture or and the inhibited four >-0811 old "^e ear drum burst and drained 

de\elopmcnt of the bone that results. The patient for some weeks and was followed bv soreness and 
had several badly decajed teeth but had never had stiffness of the Jaw which finall> became fired and 
toothache. ha* remained 10 for 18 ^-can 

Operation an hour after admissiom Februar> la Condition on admission \ yev} mtelhgent 
was similar in all respect* to that described In Case 1 jxiung ladv of medium sue well nourished but 
except that it was cone on the right side onJj and with soft miisdes \o teeth had been lost bnt the 
without acadent of any Lind except cutting off a lower jaw was so much retracted that the lower 
small piece of the parotid. The operation was much incisor* were half an mch back of the upper Inosori 
facilitated by pa«ng the curved handle of a bone leavnog a gap through which food was introduced 
forcep behind the ramus first on one side and then Jaw absolutdv rigid. Chin drawn slightly to right 
on the other and bonng out the bone with my side and nght cheek fuller than left Roentgeno- 
cranial dull. h»o flap was interposed bnt the artlcu grams made bj Dr Groover showed heaNy mass of 
bring cud of the ramus was cut to a roundmg point, bone about nght mandibular artictibtion and left 
\ftcr section of the right ode the jaw was found joint apparently normal 

movable and pned open about an inch \xry care Operation September 15 b> Dr Shands with m> 
folly with a piair of Goodell uterine dflators, one on assistance Dr Shands attempted to operate 
cither side between the molar teeth This was done through a straight transverse mrision o^r the 
to stretch the mosdes which were much contracted. x>goau but was obliged to make an L running 
AfUr-irttUment There was no speaal after down a half inch In front of the ear in order to get 
treatment for a week. Then I turuea the patient safficient room. The bone was cut as m the previous 
ortr to my dentist Dr A B Cooper who ga\c with cranbl drill and gouge chisel, without 

him the expansion screws and later small dental baminenng and trimmed with iMoe forceps. Im 
Jack screws and taught him how to ose them him medbtel) on section of the bone there was a wide 
seU, and bow to tighten them up a little more each sepration and the mouth opened easll) an inch and 
da> as the muscles relaxed. He wore them nudnly a half A small piece of parood gbnd was cut off 
at rright, with a silk thread attached to prevent la spite of our care to avoid it No flap was used 
swallowing them during ile^ At the end of th^ between the cut bone furfocti. 
weeks he could open and >•1^ hU mouth without Afttr-irtatment No special after-treatment was 
discomfort, almost to a normal degree. The range usw The muscles were not contracted at m the 
of motion is now an <neh and a quarter and the previous cases and the >-oung lady was able to eat 
patient has a new set of teeth The wound healed in o few dav*s without discomfort The wound 
readily except for a ■m^ll sali\*ary fiitub which healed readilj except for a small salivary fistula 
persisted for 6 weeks but did not necessllnte con which had almost entirely healed when she returned 
nncmenL The patient sat up on the third day to her home in North Carolina in 'Vovember 1916 
and was comfortable and was discharged from the I advised Dr Shands to teach her to use the 
hospital on the tenth dsj after operation. He is expansion screws and have her use them on the 
now wen earing withoat difficulty and about sLgbtest sign of recurrence but so far it has not been 
the most pleased patient I ha\ e e^r had. considered neceasarj 


RECURRENCE OF GALL-STONES* 

By JOHN B. DEA\XR, ALD,, F A-C.S rmuLnnLraiA 

E AT)R\ eipcnenced surgeon finds him About 4 07 per cent of the emses of biliary 
self confronted with the question of affections operated on b} me at the German 
recurrence of sjTnptoms requirmg sec Hospital of Philadelphia were secondary 
ondary mten-ention after operation cases le such os had had one or tt\o or 
for the relief of gull bladder or biliary condi cixn more previous operations performed by 
tions- As in other questions perhaps a free meorby other surgeons for gall stones or other 
exchange of vnews may help toward the solu disorders of the bile passages m penods v on, 
Uon of this \-eied problem mg from se\*en months to seventeen years of 

lU*d Sgoihei, S*rjfc»l i»d GTweoJofi:*! Ajocliiloo, Wlirt* 3ilj*ir Sprioci. m fW NTrriitl*. r>«c»®bfr *rt 
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these the greater number (6o pc^ cent) re 
qmrcd re-op>enUKin mthm one year after the 
prunary intervention 

In a recent publication I haNe presented 
the results of a study of 1031 operations per 
formed by me from Januon 1910 to Janu 
ary 1916 with a mortahty of 7 18 per cent, 
including 43 recurrent cases m the series 
More recent figures (January 1916 to No- 
vember I 1916) give about the same percent 
age of recurrent cases but a somewhat higher 
percentage of operative deaths In 152 op- 
erations there were 15 deaths and 8 patients 
who had had one or two (one case) previous 
operations for gall bladder disease The pa 
bent having a history of two previous opera 
tions was also the one who had had the long 
eat interval between operations the hrst a 
cholecyatostomy having been done seventeen 
years and the second a cholecystoduodenos- 
tomy fifteen years before the present opera 

tlOQ 

1916 CALL BLSDDER OPEJUTIOV8 

!>««□)* 

h amber 0/ open UoQ* S S 

N OBber oT ncurrcfica 9 1 

Tjh fotilm Nmber Deeih, 
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Qulecjsuctoisy end dodMitmu 3 *> 
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Cboleq^cetoaiy end doeboMMa) 

Cboiecy^tattomv docbcat<rni> »ad 
pescTEetottoiro 

Choirdocho*tomy 4 

CboieCTvt odoodcDceln EQ > 

Toul i < 

RMKTTtiica •flir frittrrj chdet sUiitm 

Crew 

Stooes i s=dI-bUdder 
StoneorficaetliiconitDo doct 
AcOmion* 4 

polled conuDoa doct 

T tel 8 

In addition to the 1183 operations referred 
to above and oil of which were done m m\ 
clinic at the German hospital there were 643 
in tble dlnlc pnor to 1910 making a total of 
1835 opemtlons on the biliary passages M\ 
total number of operations Is considemblv 
more thnn thin as I have not mcluded those 
done in former services at SL Agnes St. 
Mary’s, *nd the Philadelphia hospitals and 
n.u.j 


dunng the last five years service at the Uni 
versitv Hospital 

The most common cause of recurrence after 
cholecystostcmy in the combined senes was 
stone or tones m the gall bladder (13 cases) 
Next in frequency were adhesions (8 cases) 
and stone or stones m the common duct (6 
cases) In the earlier series four of the pa 
tienb, required re -operation after a colecys- 
tectimv two for btneture of the pancreatic 
portion ol the common duct or the duodenal 
ontice and one each for stone in the common 
duct and pcwtoperative duodenal fistula ^11 
the recurrent cases in the latter series resulted 
after primary cholecvstctetomv This would 
make it appear that cholccy8tct-tom\ though 
the more senous operariL n reduces the risk of 
future troubles As I have stated elsewhere 
however under good conditions the mortahty 
figures of the two operaUons do not greatly 
dmer 

The failure to remove oil the gall stones at 
the primary operation is the most potent 
cause of recnrrence of symptoms. This odds 
emphasis to the arguments we surgeons are 
contmuoily bringing forth of the importance 
of early operatwiL Kehr perhaps the great 
cat German authonty on surgery of the gall 
bladder does not he^tate to lay much of the 
blame for recurrent gall stones on the medical 
man He pomts out that m long standing 
cases, the galMucts become dilated and stones 
arc apt to lodge m the recesses so that they 
cannot always be removed or even detected 
at operation and thus give rise to renewed 
attacks ol cholchtluasis Operation, says 
Kehr in coses m which inflammation is Um 
ited to the gall bladder may be postponed 
for a few weeks or months but m (iolangitis 
it should be resorted to after a second attack 
before the ducts have had a chance to dilate 
There arc of course operators he says, who 
fairly court recurrence by their method of 
operation, but the surgeon who gets a chance 
to do an early cboleCMtectomy and drains the 
widdv incised choledochus Is only rarely con 
fronted with a recurrent case In the matter 
of free and prolonged drainage of the biliary 
tract I heartily agree with Kehr I regard 
it as the best means of crvTrcommg recurrence 
and I make it a practice to use large lised 
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tubes ami allow them to remain t« ttlu untQ 
they practically drop out 
It 13 not always easy to determme whether 
these recurrent stones n-ere overlooked at op- 
eration or whether they had actually formed 
again after operation The impression how 
ever is strong that m a few instances nt least 
re-formation had taken place Inasmuch as the 
number of stones m some of the cases ranged 
from e or SIX to several hundred which could 
hardly have escaped detection On the other 
hand it is not almiys possible to clear the two 
primary brunches of the hepatic duct. Again 
as m the attempt to remo^u a atone or stones 
from the hepatic duct one or more may be 
displaced upward beyond the reach of the 
surgeon and thus later produce common-duct 
obstruction which requires re-opcration I 
have had cases in which I have rcmoi'cd 
muddy granular matenal from the gall 
bladder and have been obliged at a later date 
to operate for obstruction of the common 
duct. I have also seen cases which required 
several operations before a permanent cure 
was established These were cases of cho- 
langitis or better perhaps cholongioIitU 
Here, also complete and prolonged drainage 
IS essential for a cure and we should not hesi 
tate to open the common or the hepatic duct 
to secure it 

I would like to call attention to the ad 
vantage of the T tube m cases where pro- 
longed drainage of the common duct is 
necessary I have found it especially volu 
able in chrome cholangitis and m cases com 
phented by a more or less marked pancreatitis 
This arrangement can be likened to an ortifiaal 
gall bladder of mfimte distcnaibfllty and 
while It 13 m place it is impossible for the bile 
to be rctamed in the bile-ducts and stagnate 
under tension The tube may be allowed to 
remain for any length of time that is desired 
and until one is assured that the biliary tract 
hnq thrown off the infective process These 
tubes should be carefully constructed I have 
recently had a case of cholecystitis with pan 
creatitu in which I removed the gall bladder 
and instituted drainage through a T tube 
Drainage was nevxr frw and fi^Iy In about 
two weeks stopped entirely All efforts to 
dear the tube by suction and mtroducing fluid 


were unavailing On removing the tube 
was found that at the junction of the ti 
arms of the tube the lumen had been almc 
obliterated by a diaphragm of rubber 
sandy deposit had completed the obstnictio 
Since removing the tube the patient has hi 
symptoms suggesting those for which he w 
operated upon and m the absence of his ga 
bladder are undoubtedly due to the jjancrcal 
lesion This observation also supports t] 
undoubted efBcacy of biliary drainage m tJ 
cure of chrome pancreatitis 

Frequently associated with numerous ir 
nute stones m the common the hepatic, ai 
the smaller bile-ducts with ocdusion of tl 
papilla of Vatcr is biliary drrhosis This co 
dition I have frequently met with and ha' 
foimd that only prolonged gall bladder < 
common-duct drainage will sufEce to brii 
about a permanent improvement or cur 
That cases of this type can be given as good 
chance for improvement or cure by medic 
treatment, including that given at the vanoi 
famous springs to my mind Is preposterou 
Anyone who has seen and studied the o] 
erative findings cannot but agree with me i 
toto in this statement It is only the medic 
man who bn-g seen in a half sort of way or 
such rfULP that may not be convinced Th 
reminds me of a remark made by the lal 
Dr McBurney m discussmg a paper on aj 
jjendiatis when he said Lord deliver ir 
from the man who has had a case Tho; 
of my onlookers who have seen me upo 
many occasions delve mto the primary h( 
patic ducts and scoop out muddy sand lade 
matenal have with me concluded that n 
currence would surely occur How an 
mediane could clear the bile ducts of th 
material I cannot sec yet these cases ai 
frequently subjected to prolonged media 
treatment 

It IS well known that the chronic affectioi 
beget gall stones while the acute infection 
cause destructiv'e lesions Chronic cholai 
gitis must be reckoned with in the study ( 
the causes of recurrence of symptoms Th 
following case will fllustrate this pomL 

Mrv — aped 45 jean Recurring attack! t 
biUar> colic with jaundice covering a penod of oc 
year during which time the waa treated mcdicallj 
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When I aiked to ece the patient I foood her 
feveriih with accd er ttcd ptil*e profonodlv jaan 
dlceth lufreriiig cotatant pam, with enlaiwed Ilrer 
and t ptinful and paJpablc pU-blodder ladvlaed 
inunca Ut o opanuon which ihowed an inflamed 
gaU bladder diftended with itonca, nd ih commoD 
and hepatic ducts filled auh stones. The gall- 
bladder was removed, the common duct opoted and 
fifteen atones removed from the common and the 
hepatic ducts With a small scoc^ manjr verr imall 
stones were removed from the primary bepiatk 
ducts the papfUa of \ater aas strKturm Dcceatl 
tatlng dilatation with graduated probes The com 
mon duct was draio^ Cniture of bOc showed 
colon bacillus. The p>atient made a it rmy rectFvery 
The drainage was removed hi dsht weeks She 
remained wcO for one year ahm ine was again the 
subject of practfcafly the same svmptomi aa before 
opieratlon. 

The second operation showed numerous scnafl 
itoMs in the common and hepatic ducts \gaiD the 
ducts were cleared as well as could be done and 
common d ct dminige made \gtin the piatleat 
recovered, remaining weD fo a btcie over a year 
when she suffered from an attack of chokodUs that 
has impro^Td but hu not entirely cleared up. It 
is too pialn what the futore of this patient be. 
I have advised farther operation and drainage of the 
common duct for an i aefinite period. 

I hat's ooe paUcot wearuig a T Cttbe now 
going on three years who is perfectly well and 
will not hiten to remot'al of the tube having 
bad two previous opemdona. I ha\'c a num 
ber of parientj rnsariog these tubes apvn 
whom I have made the second or third opera 
Uon oil of the patients are doing their trork 
as thej did before being attacked The mn 
Jontj of the paQents are poor women, house 
wives and able to attend to their household 
duties In this class of cases whire the cystic 
duct b patulotis and the gall bladder can be 
left I consider drainage b) waj of the gall 
bladder the best and safest method 

I ate these cases as one of the se\era] causes 
of gall stone formation Minute stones im 
bedded in the mucosa of the gall bladder can 
only be remo\’cd bv taking out the gafl 
bladder thi^ ma> be unfortunate from the 
standpoint of the future of the patient in the 
event that obstruction of the common duct 
should occur 

Other cases m the senes showed renewed 
eiacerbations of infection of the gall bladder 
or the ducts through failure of the operation 
to remove all the infection as indicated b> the 
presence of acute or chronic cbolec>ftitls 


chrome cholangitis and pancreatitis at the 
subsequent intervcntioii- Some of the leas 
comm Ml causes of recurrence of syinptoms 
were obstruction of the papQla of Vater 
billarj tLstul*, mtemal and external and 
interstitial poncrcatiLis and pancreatic Ijm 
phangitis 

The rftlc of adhesions m producing persist 
ent or recurrent symptoms after operation 
upon the biliary tract u difficult to solve It 
15 my expenence that adhesions of greater or 
less extent arc formed after ah such operations 
without exception, \\ithout doubt many 
mmor discomforts can be attributed to this 
cause As this senes shows howevTr it is 
rare tor adhesions fvr u to give symptoms of 
sufficient seventy to warrant operation 
Practically all recurrences of any moment 
bamng gall stones which arc left m the pn 
mary operation and cannot trulv be consid 
ered ns recurrenccft, are due to recrudescence 
or renewal of infection either m the biliary 
tract or in tlk most closely related organ the 
pancreas In the absence of infection or me~ 
dumcal obstruction the great majority of 
adheaJons axe benign Still it must be ad 
mitted that adhesion^ are undesirable sequels 
of operation and ore at times producti\'e of 
symptom that are more or less senous We 
should bear this m mind m operating There 
is no preiTnlut of udhesioni. The ttinous 
fluids and membranes that ha\e been recom 
mended for this purpose have all been daap- 
pointing and often have actuahy aided the 
%'ery process they were mtendeu to inhibit. 
Much may be done howc\-cr by limiting the 
trauma to endothelial surfaces at operation 
and dtspenamg so far as is conaistent with 
sofety with drainage tubes or gauxe. In fact 
1 ne\'er use gauxe drainage m this type of 
lurgcrv Ihe gnll bladder fossa may be oi'er 
sewed end brought together accurately by a 
running knotted suture so that this raw sur 
face wffi mvite few adhesions or none. Rough 
sponging should be awided and the dmemi 
nation of bile bk>^ or infected fluids care 
fully prevented. With these precautions the 
rOle of adhesions in postoperative troubles 
will be small and of UtUe practical moment 

In coQsidcnng the causes of recurrence of 
gall stones we most necessarily revert to the 
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primar} causes of gall stone formation A1 
though Aschoff and Bacmeister believe that 
the\ have demonstrated the asceptic forma 
tion of the radial cholesterm stones m the 
gall bladder they at the same tune show that 
all other gall stones the complex ones and the 
cholestenn pigmented calaum stones owe 
their ongin to infection and obstruction. To 
m> mmd e\ er> gall stone is in the words of 
Mo\Tiihan a tombstone erected to the 
memory of the bactenum which hes dead 
within and is what our lamented coBeagiue 
John B Murphj called on mfection se 
quence Murph> further stated that the 
cholestcnn which forms q8 per cent of all 
gall stones is the product of dead epithelial 
cells lining the gall bladder and the stones b> 
their presence m a more or less Infected tone 
cause a continual deposit of cholestenn which 
thus contmualh mcreasesthenumberofstones 
until finally there is the arrest of a micro- 
organism of a more \'inilent tjpe which 
starts suppuration m the gall bladder This 
agrees entireh ^nth the autopsy tn iro which 
hnallj IS the strongest argument. The in 
temist and the gastro-enterologist form their 
conclusions from the outside plus laboratory 
hndings a hich mates their resets more or less 
uncertain ^ere it not for the thickness of 
the abdominal wall between their eyes and 
the lesion the> would be as wise as the surgeon 
The infection when distributed over a great 
area of mucous surface will result m a large 
number of gall stones for asjesow so shall 
ye reap 

^\ e all know that infection is earned to the 
gall bladder m vanous vrzyi through the 
portal circulation the common duct, the 
IjTnphatics the s>'stenuc arculation and b> 
juxtaposition The selective action of certam 
virulent bactena from a distant focus for the 
appendix, has been brilliantl} demonstrated 
b> Rosenow eipcnencc extending over 
a number of j-ears and corapnsmg practicallj 
twelve hundred cases In the last six 5 cars for 
affections of the bihaiy passage* convinces 
me that the appendix, m turn b the focus of 
mfcction for nearlj all upper abdominal dis- 
eases the gall bladder affections gastnc and 
duodenal ulcer pancreatitis etc. It is hardlj 
neewsarv for me to dwell upon the importance 


of early removal of even a sllghtlj trouble 
some appendix m order to avoid future trou 
blc Nor before a body of this kind need I do 
more than pomt out that the destructivT pos 
sibilities of appendiceal infection have no 
limitations and this may practically be said 
of infection of the bfle passages From the 
confusion still reigning with regard to the 
etiology of malignancy wc are able to gather 
at least this that caremoma b the result of 
imtation. Ergo removT the imtation The 
fact, also that 85 to 95 per cent of primary 
caremomata and only 15 to 16 per cent of 
secondary caremomata of the gall bladder are 
associated with gall stones mdicatcs that gall 
stones ore the cause and not the result of 
caremomatous degeneration (Kchr) and is 
another argument that speaks for itself The 
further pcmiaous results of neglected gall 
atones are seen in mvocarditb and kidney 
degeneration the two most important factors 
m my mind in the postoperative prognosis 
of these cases as well as in degeneration of the 
blood v’esseb diabetes hicmatogenous infcc 
Uon, etc 

\S^thcr wc can avoid the formation and 
the recurrence of gall stones by a cholestenn 
free diet as recently suggested by our fnend 
Gerster remains to be seen As for the prac 
Uce of sending this class of patients to the 
vanous spnnga for treatment — thb appears 
to me very much like the repentant attitude 
of the young woman about to undergo an op- 
eration Before bemg taken to the etherumg 
room she turned to her husband sayang My 
dear if I have done any'thmg to vxx and of 
fend you and I know I have I want you to 
forgive me and m the next breath she added 
but if I come out of this all nght 1 11 do it 
agam I promise you These patients mav 
come out of their troubles all right for a while 
but thev^rc sure to ha\*e it again sooner or 
later 

Disease of the biliary passages is essentially 
surgical and not medical and the most com 
mon preventable cause of recurrences is late 
operation Until this fact has nnpressed it 
self indelibly on the physiaan as well as on 
the layTnan we cannot expect to improve our 
percentage of complete cures of gall bladder 
and associated diseases 
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AJilERICAS PLACE IN THF bURGERV OF THE WORLD* 

B THOMAS h CDIXENMB FACS BtiTuioi* 

W HEN searching for a subject for hands commcoccd the opera tioo. The giving 
this evening many theme* pre- of the angathetic wn* gcncrallv entrusted to 
sented them3el\'e* to me but one •ome one who had had vcr\ httie experience 
nuportaiit topic has stood out in its administration consequently untoward 
conspicuously — the relation of ^encan snnptonis frequentJj interrupted the progress 
lurgery to that of other nationa. Conae- of the operation isomc surgeons would think 
quentjy I shall take as my topic America s nothing of putting their hands into the wound 
Place m the Surgery of the W orld and then sifter han dling the sheets or blankets 

That we may appreciate adequately the around the patient of plandl\ continuing the 
tdmnces m surgery it is necessary for ua to opemtlon. WTiat nc^ of worry ? Thev 
look back at the conditions that existed as were totally ignorant of the possibiUty of 
recently as only fifty years ago At that contamination Even since my graduation 
thne although many operations were per I htvt heard a surgeon bpeahcaJJy warn his 
formed In hospitals well to-do shuddered sludenw against the danger* of contaminating 
at the thought of being taken to an losutution the clean wound He would then wash up 
and were cared for at home. The poor went carefully and while admooibhmg his students, 
to the ho^ital but mo3tl\ against their wfU would walk around the amphitheatre with 
WTien a patient entered the hospital he was hi* hands in his pockets TTie next minute 
looked after in some institutions bi mole these bands went directl\ Irotn his pocket* 
attendants, in other* by women who oJ into the wound Needless to say this sur 
though they did thdr bot were Utile more geon, although he had a partial theoretical 
than helpers In no hospltaU were there knowledge of bactcnology had absolutely no 
any trained nurses to be found concepdoo of lU practical apphcntiom I 

The hospital internes were too few in num hai-e seen another surgeon of excellent repute 
ber adequately to look after the patient* place the handle of his knife m his mouth for 
coming under their care "UTiea the poUent safe keeping while he waibusi tying ligatarea 
was ready for operation he wa* usually The operation!* in those cLiyi> were limited 
carried to a large amphitheatre where the in large mensure to lenona on the surfice of 
operation was andertaken- Some operators the body and to pathologicaJ condition* of the 
would appear in full dress fuits or in long extremltieb requmng surgical interference 
black coats The sJeeiTS of these oatb had The opcamf^ of the abdomen or of the cheat 
been ingeniously sbt up at the sides so that cavity wii a rare occurrence The after 
the furgeon could readily fold them back treatment of the surgical cases fell mainly 
until hi* arm* were freed to the elbows The upon the surgeon or the Inttme because the 
assistants, who were frequently medical stu female attendant m many injtanccs did not 
dents at the beginning of the school year have the necessary knowledge 
knew little about the indiv’iduol instrument* iloat of the pnvate pabenti were operated 
or their use* but to them was entrusted the upon m their own home*. Just imagine a 
selection of the necessary implements and the member of this aisoaation os a routine pro- 
arrangement of them for the c^ratJon. cedure getting up cariy m the morning to 
Even with these pnmitiiT surroandings the gather hfa instrument* together commum 
paticDt wo* infirdtdy better off than hi* eating with two or three of his medical friend* 
fellow of fifty year* before bccau»e in the (not by telephone) and then repairing to the 
meantime aruathctlcs had been discovered patient * home to arrange for the operation 
He was put to sleep snd the operator who The lurgeon of course, look* after all the 
had tmially in the meantime washed hi* details minor as well as major hnnself He 
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is thoroughly tired out before he commences 
the operation The operation itself is ren 
dered long and tedious bj the poor anffis- 
thesia and possibly because the surgeon has 
madvertentlj left at home some instrument 
ver> necessary to the successful handling of 
the case The operation o^xr he or one of 
his assistants has to rcmam with the patient 
all night. 

\ou and I often think that we are hard 
pressed but the average surgeon of fifty 
years ago would have felt that he was hterally 
in clov’er if he had been surrounded bv the 
safeguards and assistance that we take as a 
matter of course at the present daj 

THE SUKCEEV OF TODA\ 

Today the telephone rings the famfl> 
physidan a most competent man tells >ou 
that Mr — — has a clear cut case of appcndl 
atis The patient at once voluntarily sug 
gests that he be token to the hoi^Ital Ton 
nng up the hospital and arrange for the tfane 
of operation When you get there the pa 
tient s history has alread} been carefully 
taken the urine examined and a blood-count 
made \ ou examine the patient, confirm the 
diagnosis change >*our clothes wash up and 
proceed to the operating table. The patient 
m the meantime has been carefuUj deaned 
up has been anfesthetized b> an expert, and 
you at once begin the operation Everj In 
strument that may make your work easy is at 
hand and )ou havu an ample corps of com 
petent assistants and nurses The operation 
over the patient is under the constant super 
vision of a nurse and is visited frequcntl> by 
the house man If the convalescence is nor 
mal you probablj see him once a da> or 
every other da> We talk about the nn 
provements in rapid transit m elcctnatj and 
in business methods but none of these can 
compare with the great strides made in the 
handling of surgical patients. 

Manj factors have been contributory to 
this wonderful advance in surgeiy notably 
the devTlopmcnt of asepsis due to the funda 
mental labors of Pasteur and of Lister and to 
the knowledge obtained as a result of j'cars 
of c-Tpcncnce. I shall not giv'e a detailed 
description of the manj rmprovements m the 


methods of operating or enumerate the many 
diseases that hav’e year by year been trans- 
ferred from medicme to surgery nor shall I 
indicate to vou the steady adv’ancc made 
where In the past nothing was thought pos- 
sible Read The History and Development 
of Surgery During the Past Century a 
channmg address dehvered by Dr Fr^enc 
S Dennis of New \ ork before the Inter 
national Congress of Arts and Saences at St 
Louis m September 1904 * It is bnmful of 
information and after reading it one has a 
feeling of pnde in rcallnng that Araenca has 
pla>cd such a prominent rdle m the phe 
nomenal advance of the surgery of the world 
during the last fiftj j ears With the surgical 
achievements smcc 1904 jou arc all thor 
oughly familiar I wish here to refer chieflj 
to the large debt wc owe to hospital author 
Ities and to the trained nurse 

The IwspUal Do we realize the stupiendous 
sum invested mhospltals m theUmted States? 
Recently I asked one of the foremost hospital 
experts m the country to tell me approxi 
mately how much money was mvTst«I m 
hospitals sanitaria and institutions for the 
care of the msane He said that the sum was 
enormous and probably amounted to three 
billions of dollars. Be this as it may most of 
us have gone along complacently completely 
engrossed m the small institutions with which 
wc are connected, httlc realizing that thou 
Bonds of others have been doing just as much 
for the improvement of the care of the sick 
Most institutions have had small begin 
nlngs. With their gradual development and 
mcreased rcsponsibLlitles It was realized by 
the larger mstitutions that they needed men 
of aflaus men with a broad V'i;iion on their 
boards of trustees Thus at the present time 
the leading hospitals of the country number 
among their trustees some of the b«t known 
and most farseclng men 

Inseparably linked with the molding and 
the development of the hospitals of the United 
States is the name of that Dean of Amencan 
Hospital Supermtendents Dr Henry M 
Huid, fora quarter of a century supermtend 
ent of the Johns Hopkins Hospital, a man of 
rare judgment and tact a man who for years 

Ab. Med, fO] b 
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iuLs done j'eoman semcc in promoting the 
betterment of hosnitab 
The superintendent of the small hospital of 
toda} is usually a traiocd nurse who not 
onij guides the nurses training-school but 
also takes care ot the eiecuti\T duties of the 
ho^ltal The larger institutions, as you all 
knenv usuallj ha\T a medical man as the 
superintendent The larger the hospital be 
comes and the more manifold its acb\ntlcs, 
the more necessary is It to lia\'c an eiecupy'c, 
who m addition to hia innate tact level head 
edness and medical knowledge must bo a 
thorough ma Ur of detail and on able organ 
ixer just such, a man who cxdd equally well 
handle a large business establishment or 
a railroad -V medical man so eooipped is 
difficult to Imd Fortunately this pauaty 
of ideal ho^ital superintendents will not 
always exist The need has been fully 
refllued In the hospital with which I am 
connected there are three assistant lupenn 
tendents These men are not only of great 
assistance to the supenntendent and to the 
hoapitah but are tbemseU-es de\eloping into 
first class executives, and after a few years 
wflJ undoubtedly ba\e charge of other hos- 
pitals This method of traiaing hospital 
executives is growing in vogue and if oh the 
leading ho^itals pursued chs same method 
the supply of competent hospital executives 
would keep up with the demand 
k ou and I profit greatly by meeting with 
one another and exchanging ideas just as 
we nre doing at this annual meeting Ho 3 p^ 
tal fraperlntendents ossistantaupennteBdents 
and supenntendents of nuracs have likewise 
rcalizca the value of *uch meetings and some 
jTors ago formed the \mencan Hospital 
Association Thej very wisclv olio included 
In thar membership hospital trustees and 
phjTadanj and surgeons particularly interest 
cd m hospital management I would strongly 
urge each and all of vtxi as soon as you reach 
home, to find out u the superintendent and 
the superintendent of nones m the hospital 
or hospitals with which >t 3 U arc connected 
are members of the Amencan Hospital A*so- 
catlon If not, commumcate with yonr hos- 
pital trustees nnpress upon them the loss 
that your hospital is sustaining through their 


lack of membership and tdl them that it is 
the duty of the hospital not only to see that 
their executive officers become members 
but that they go as the officiai representative 
of the hospital all expenses being defrayed 
by the ho^tal board 

Ue can profitably spend a moment in 
considering the program of the eighteenth 
annual conference of the Amencan Hospital 
Association which was presided over by Dr 
Win/ord H *^011111, and which was held In 
Philadelphia two months ago Among the 
many interesting subjects discussed were 
What dispcQsarv woriv should stand for 
Clinics tor venereal disease whyweneed them 
how to develop them Industrial aeddent 
coses m dispensaries should they be accept 
ed How shall the finances be manag^? 
New features m dispensary work Report of 
the committee on hospital construction. Tho 
hospital dietary The so-called diphtheria 
epidemic* m general hospitals preventive 
measures Autopsies ffictiocis of obtaining 
them and measures for protecting the hos- 
pital 

Many other interesting andimportant topics 
were ordered and then there were round- 
table sessions fir the large hospitals and also 
for the smal l er hospitals At these set&lom 
hospital supenntendents compared notes 
told of Lbelr difBculticiH and naked how these 
could be best overcome These sessions ore 
inv-uJuable The be>t brains of the large and 
SDialJ hospitals arc gathered together and 
problems that have womed a member of 
theaxsoaatlon con often be quickJy and easily 
solved by another member who has m the 
past successfully dealt with a similar condi 

tlOQ 

At these round table sessions San Francisco 
and New \ ork Texas and Canada New 
Orleans and Minnesota m fact all parts oi 
North \nienca ore gathered together and 
compare notes each imparting to the other 
something that is new and valuable 

Every hospital that Is trying to do first 
class work inould send at least one or two 
representative* to the Amencan Hospital 
Assodatlon Those of you who art living 
m the smaller localities know how difficult It 
IS to ^t satisfactory plans for new ho^itals 
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and even when the buildings arc completed 
jou are often dmgnncd to find that many 
essentials have been overlooked The Amer 
lean Hospital Association has for several 
} ears had under contemplation the establish 
ment of a central bureau where the dupheate 
plana of all enstmg and contemplated hos 
pitals both large and amalh could be kept 
The vnlue of this is at once evndent. When a 
board of trustees decide to buHd a new hos- 
pital the> will immediatelj consult this col 
lection of plans Knowing the cost of each 
thej will pick out the hve or six that appeal 
to them most and can then vnsit these half 
doxen matitntions instead of being compelled 
to go thronghout the country before dis^vxr 
mg the exact tjpe of institution needed This 
plan of the Association will undoubtedly be so 
broadened that it will also include the latest 
m hogpitaJ fumishmg the best methods of 
executive management of hospitab and 
also the operating tables instruments and 
complete equipment for the operating room 

Wien this hope of the Association is realk 
ed one will not onl> be able to get with the 
Tnimmnl amount of labor the best hospital 
plans but will also be guided in the purchase 
of the entire hospital equipment This will 
brmg about an enormous saving not only m 
the initial hospital expense but m the subse- 
quent purchase of supplies 

The hospital supermtendents of the United 
States are in thorough s>'rapath} with the 
great advances in me^cine and surgery and 
are a most important factor m the develop- 
ment of both It IS the co-operation on the 
part of the supenntendent, the supenntendent 
of nur'^ the operating room nurses the 
ward nurses and the assistants that enable 
the surgeon to do the maximal amount of 
good 

The trained nurse If the Crimean war 
had done nothing more than develop a Flor 
ence Nightmgale it would have been well 
worth the sacrifice of so many brave men on 
both sides m that blood} war 

e in surger} rel} largely on asepsis for 
our success -Wpisis for dressings instru 
ments and for evcrjthmg commg in contact 
with the patient depends upon the operating 
room nur^ Has it ever occurred to j'ou 


how seldom this trust is misplaced? Is there 
one of us who if put to the test would show 
fluch an unfa iling response to our dut} ? 
Surgeons make mistakes assistants arc not 
infallible, but in a first class operating room a 
failure on the part of the nurse is almost un 
Lnol^*n although her duties arc as important 
as, if not more important than those of the 
surgeon and his assistants 
The after-care of the patients is entrusted 
almost entirely to the ward nurse Here also 
we lind a fid^ty that cannot be excelled m 
any other walk of life Were it not for her 
constant vngil many of our successes would 
be written as failures In the summing up of 
the brilliant advances m surgery the achieve 
ments of the tnuned nurse stand side by side 
with those of the surgeon In no other coun 
try IS the standard of miismg as high as it is 
America The splendid work done by the 
American nurse is in part due to her excellent 
preliminary education m part to careful and 
extended tr ainin g m large measure to the 
foct that she knows her labors are thoroughly 
appreciated and lastJ> to the fact that after 
graduation she is an independent member of 
soaet} and of a recognized profession. Do 
you realize that the Amencan Nurses Asso- 
ciation has an arm} of thirty thousand 
members and that sev en thousand of these arc 
enrolled m the Amencan Red Cross^ 

•mr ASSnmATION OF SUBOICAL KNOWLEDGE 
Many medical societies hav*c good working 
libranes and I am glad to see that these are 
increasing m number Connected wnth the 
medical schools one also finds aggregations of 
splendid books Among the larger hbraries 
are those of the College of Phv'sidans of 
Philadelphia the Boston Medical Library 
and the John Crerar Library of Chicago 
The greatest medical library m the world 
however is the Surgeon General s Library in 
Washington In it are tobe found cvcrymcdi 
cal youmal published complete sets of the 
old journals of nearlv every country all the 
newer medical books and most of the older 
ones — it 13 a storehouse of old and priceless 
v'olumes A library to be of value must 
havx a good mdex The index catalog the 
real monument of that far seemg genius the 
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late John S DiHIngs, contains the tltlei 
of near!} all that has been published in medi 
cine. Let us go to the library for a few mo- 
ments. W e want to look, up a certain subject. 
A glance through the catalog will gi\c us the 
literature on the subject up to a certam date. 
The Index Aledicus is then examined and the 
references up to the last few months are found 
there. The index cards arc then furnished 
and m the short space of half an hour we has-e 
references to all that has been written on the 
subject up to the previous month. This list is 
given to the librarian and behold the originals 
of practically all of these arc around you on 
the table in twentj mmutes, I saj prac 
tlcnlly all because m nearly every Ins^nce 
not a single book a missing Such a feat can 
rarcl> be dopheated m any other bbrary 
One IS frequently able to accomplish more in 
this library m a day than would be possible 
m another library m two or three days. 

Personally 1 am under lasting obli^tion to 
the bbrar> authorities for the unfailing cour 
tesy and conUnual help they have given me 
during the last twenty years This library 
is the gem of AnenoiQ medidne. ^me of 
you may be unaware of the fact that books 
from the library may be sent to j'oa direct or 
be gotten through your own meical library 

THE DISSKUtNATlON OT SUKQICAL U^OWIiDOE 

Naturally from timp to time surgeorts wish 
to enlighten thdr confreres concerning some 
rare case that has come under their care or 
to publish an analysis of thdr findings in a 
certain group of cases. Vie have fo thfs 
country ample means of disseminating this 
knowledge. Nowhere in the world is there 
another medical journal that has such a large 
drculstlon as Journal of the Avteruan 
Afedtcal Association The success of this 
journal has in large measure been due to the 
able editor Dr George H Simmons. Any 
artide published in the official organ of the 
American Medical Association is soon known 
the world over I have watched with the 
greatest pleasure the steady rise m the mnn 
ber of subscribers of the Journal from about 
nine thousand in 1899 when Dr Simmons 
became editor to sixty-eight thcrusand at the 
present time 


Two surgical journals stand out prominent 
ly The Annals Suriery under the editor 
ahipofDr Lewis S Pilcber has stood the test 
for years and has been the means of adding 
greatly to the prestige of -Uaericon surgery 
S01UJERV Gynicolooy ^vd Obstehucs 
founded and edited by Dr Frankhn H Mar 
tin is a proof of what can be accoraphshed 
The ^Icndld reproductions of its fUustrations 
and the abstracts of the newer and more 
important surgical arDcies from all countries 
enable the busy surgeon to keep well abreast 
of the tunes 

These three journals with se\craJ others 
that I might mention give the American 
surgeon splendid avenues lor putting before 
the medical world anything that he has accom- 
plished 

WHEIlEDf WE UAY lUPROVE 'IVTB. StTBCEKY 

It has often been said that our profession 
contains many half baked surgeons and the 
charge is perfectly true One might exense 
an Inexperienced mechanic tor attempting to 
repair the mechanism of an expensive limou 
line. If be perchance does much damage 
this can be remedied by a good mechanic, or 
at worst the injured ports can be duplicated 
The novice 18 given an old or practically worth 
lets machine to experiment with IITien it 
comes to eurgerj the well to-do patient 
usually employt the most expert surgeon be 
can hn(L The majority of the poor and in- 
capacitated also come under the care of the 
expenenced surgeon but some fall mto the 
hands of men ?^o ore by no means capable 
of dealing with intneate surgical cases- 
These physical wrecka are just as dear to 
their families as are those who live in affluence 
— often more so and it is our duty to see 
that the maxinial number of them are saved. 
Machines can be duplicated human lives 
nevcrl 

How can we eliminate the evil’ In the 
first place by putting a premium on careful 
coiudcnticrus work and in the second place 
by adequately training the conung genemtion. 
hlost of these unbaked surgeons arc essen 
tially good men they mean no wrong and 
thdr only fault is a lack of the requisite train 
Ing A few I am sorry to ia> are essentially 
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commeraal and seem to have little appreem 
tion of the VTilue of human life The} sec a 
surgeon remove an appendtT with the utmost 
case and think, that thev can do it just as 
well httle reahring that it is the long years of 
trainmg of the operator coupled with the 
excellent operating facilities that enable the 
expert to perform the operation so aabsfac 
tonly The meffiaent operator also fafla to 
realize that a complicated appendix operation 
may be one of the most dilTicult in surgerj 
Many of us have realized that this state of 
affairs should not exist but have not had the 
courage to act or did not realize how the 
condition could be remedied It was Dr 
Franklm H Martin of Chicago who not onl> 
suggested a remedj but took action The 
College of Surgeons is the result Some 
surgeons looked on with skepticism but I 
think all will now agree that tie College will 
be the most effectual means of controlling the 
unwarranted operating by mexpenenced men 
In such a vast undertaking some mistakes 
are bound to occur Some thoroughly ca 
pable men have doubtless been kept out end a 
few bbek sheep admitted but the sum total 
has been a tremendous advance m the right 
direction A premium on good work has 
been established and those men who have not 
measured up to the requirements will bestir 
themselves to get the necessary training which 
will enable them to gam membership in the 
College for sooner or later no man who is 
imablc to gam admission to the Amcncan 
College of Surgeons will be considered chgiblc 
for the surgiad staff of an} self re5|>ecUng 
Amcncan Jiospital Too much credit can 
not be accorded Dr Martin m whose mind 
this plan onginated and to Dr John M T 
Finnev the first President of the College Dr 
Albert J Ochsner and others for the great 
amount of tunc and labor the} have devoted 
to this remarkable advTincc m ^raencan sur 
gery 

There are a few matters in connection with 
our own work that I may now mention 

Promptness m the operating room is a veiy 
important factor Of course I realize that 
where the surgeon operates in sev cral hospitals 
his operations in the first hospital ma} be 
more complicated than he had anv Idea of 


and ma} consume far more time than had been 
^ntiapated thus rendering him late at his 
second hospital But there is nothing that 
so demoralizes an operating room staff as 
the contmuol lateness of the operator and 
there is usually little excuse for his being 
late for the first operation of the day This 
ma} seem to be a very trivial pomt neverthe 
less it has a very important influence on the 
day s work Another matter that some of 
us pass ovur hghtly is keepmg the family 
physician posted as to the condition of his 
patient He has frequently watched the 
cose careful!} for weeks and after due time 
has prcv’ailed upon the patient to come under 
our care for operation It is really incumbent 
on 03 not only to inform him fully as to just 
what was done at the operation but also to 
report the patient s progress Looking at It 
from on entirely selfish standpoint this is a 
wise procedure, because m subsequent months 
or }'ear8 we may want to find out from him 
just how the patient has progressed 

If }-ou or I go to the head of a prominent 
busmess house or to a railroad president and 
ask for any nnportant Information concerning 
the busmeas or the railroad we can usually 
obtam the desired information at once Our 
work also should be thoroughlv s}*stcmaUxed 
Careful histories operation notes and labora 
tory findings are of course recorded in all 
good modern hospitals These cases should 
6c careful/y analyzed at frequent mtervais 
to find out what have been the immediate 
results Furthermore we should have a 
defimte follow up system to see what benefit 
the potient has derived from the operation 
Probably the most mdcfatigablc follower up 
of old pwitients is m} friend Joseph C Blood 
good His studies on the after results in the 
hernia cases and In cancer of the breast ore 
well known to all of you More recent!} 
this tracing of old patients has been earned 
out most 5}'stcraatically b} the Mayo CUmc, 
Dr E A- Codman of Boston Dr George 
Brewer of New York and others I feel con 
fident that ere long all hospitals will have a 
department devoted to the tracing of former 
patients It is a task that can be odmirabl} 
handled by the record departmenL This 
IS a branch of hospital work that is as yet m 
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it* infancy but one that will soon be of tremen 
dous value not only to the hospital but aUo 
to the patients 

You and I scan the recent litcmture for 
methods that will enable us to do better wort 
Arc we doing our share to enlighten the other 
fellow? Vi e should publish our rare cases at 
once otherwise they arc soon forgotten amid 
the multiphatv of other duties The digest 
of groups of cases requires sometimesm jnths or 
years Iwfore they can be analyied so that the 
results may be if real value to the pubhe. 
Not only should we do our share in publishing 
but our house staff should be stimulated to 
write short surgical articles It is necessary 
for them to form the habit of putting down m 
prmt what they see for this habit will prompt 
them to read up thoroughly on the grven sub- 
ject. The older men thua learn from the 
j’ounger men and the younger men profit 
by the mature judgment of thar dders 

lUtutratWfu The attractrvenesa of any 
publication is greatly enhan«-ed by good 
ilhutradons m fact a good picture is often 
worth more than ten piagea of text. Have you 
noticed the wonderful improvenient in the 
medical fllustrations in the United States 
during the last twenty years— especially amce 
the appearance of Dr Kell/s work on 
Operaim m 1898’ Max BroedeL 

He rmann Becier and August Horn were m 
large measure responsible for the inauguiatioo 
of this impro-vement, which nnee then has 
been supplemented by other artisU, 

During the summer of 1909 while at my 
camp the thought came to me that it would 
be a splendid thing for Amcncan medidne 
if we had a department of art In medidne, 
where artists 1^0 wanted to make medical 
art their life work could get a training of two 
or three >Tars. I felt that if this could be 
accomplished m ten years all the leading 
medical centers could ha>e good medical 
artists and that in twenty years we should 
lead the world m medical illustrations. Any 
man wntmg a textbook scans the hterature for 
good ilhistratinns and would naturally select 
those from this country Tins would cany 
Amcncan illustrations to all ptarts of the 
globe and greatly redound to the credit of 
Amcncan medionc With fear and trepida 


tion I laid the plan before a broad minded and 
liberal busmess man who promised five 
thousand dollars a year for three years to 
see if the plan would prove a success. It was 
a success and at the end of the three years he 
conaeoCed to support it for two years more 
Last Fcbruarv he again consented to supply 
funds for three more years. The last annual 
report of the Department of Art in Medidne 
as sent to the donor and to Dr Frank Good 
DOW President of the Johns Hopkins Uni- 
versity by Mr Broedel, the Director showed 
that artiflU had been trained and sent to 
Boston New Haven Philadelphia Sayre 
Pa Baltimore Richmond CleiTland, Chi- 
cago Rochester Minn, St Louis El Paso 
and Son Franasco At the present time 
Mr Broedel has alitcen artist* m tr aining 
I have dwelt at some length on this subject 
because some of you may know of artists 
who wish to take up medical illustrating as 
their vocation and also in order that you 
may appreoate what advances m this branch 
are bemg made m this country 1 may say 
that the spare time of the dimtor and hes 
pupQs is taken up m rnuHng IlJustraUons for 

C ’ lications ^rnurmring from the Johns Hop- 
Hospital and the Johns Hopluns Medial 
School Nothing would afiord me greater 
pleasure than to fumlah you the name of the 
man who has given the forty thousand dollars 
for the mamtenance of this department — a 
work that is doing so much to enhance the 
appearance and value of Amcncan medical 
pubUcations and that will have an ever in- 
creasing influence in the future but the money 
was given anonymously and the modest 
donor refuses to let his name be known 
The amzslhtiu: Until the last decade the 
a hninU tmtinn of the anicsthetic was left 
Urgely to the junior mteme Consequent! 
at the beginning of the scholastic year the 
surgeon was greatly hampered In his work un 
tfl this aasistant had gradually gained suf 
hdent eipenence to enable him to give the 
arucsthetic fairly welh Tliis defect was a 
great handicap to the operator and — what is 
far more important —was very harmful 
the patients. Thia slipshod method of put 
ting patients to sleep was a glaring defect in 
Amcncan snrgery At the present time many 
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of the larger and some of the smaller matitu 
tions employ expert amcsthetista — men who 
do nothing else That the profession is arous- 
ed to the need is evidenced by the large nura 
ber of papers written on the subject. I would 
call >our attention to the proceedings of the 
Amencan Association of Anesthetists os 
pubfished fn tie October number 0/ tic 
American Journal of Surgery 

For nearly tivent} jears Dr S Griffith 
Da\ns one of the most expert anscsthetists 
m the countT} has put the majontj of m> 
patients to sleep At the operating table I 
have been able to devote my entire attention 
to the operation knowing full well that, if 
any untoward symptoms arose I should be 
notified at once These patients were as a 
rule gi\en just enough of the anresthetic to 
keep them asleep and consequently they 
would wake up a short tune after the com 
pletion of the operation Furthermore their 
penod of nausea was usually much shortened 

Every interne, dunng hii first fifty cases 
should be under the direct guidance of an 
expert aiLTStheUsti and I feel sure that the 
time IS speedily coming when all patients 
except m emergency cases m outl>ing dis- 
tricts will be put to sleep by specially tramed 
men How many of us will be satisfied with 
an mexpencnccd man when our turn comes to 
he on the operating table? One and all of 
us will demand abo\T all things the best 
anaathetist obtainable The uai\‘crsal cm 
ployment of the trained aruestheUst will not 
only give the surgeon peace of mmd but wfll 
materially mcrease our percentage of recov 
enes 

Cancar Much has been wntten and said 
about cancer but we arc onlj pist at the 
threshold of the campaign In the adxTuiced 
cares we can recognize it dimcally and in the 
carl> cases diagnose it from the examination of 
portions under the microscope Fiftj jears 
ago practicall) all malignant growths except 
skin ameers were fatal Now we know that 
a certain percentage of hp stomach, mtcstinal 
uterme and other cancers can be cured Our 
p centage of cures has lmpro\*ed with our 
improved technique. Our next step is to 
reach the cases earl> 

The Cancer Campaign Committee of the 


Climcal Congress of Surgeons enlisted the 
services of that forceful and luad imter 
Samuel Hopkins Adams He gave us a two- 
page article in The Ladies Borne Journal and 
followed it up with similar articles in Collier s 
and McClure s These articles were copied 
or epitomixcd bj many of the newspapers 
throughout tie country Tie immediate 
effect on the people throughout the Umted 
States was marked and manj people with 
carlj caremoma went to their family phj-si 
aan of their own accord One member of 
this Assoaation told me that as a result of the 
Ladies Home Journal article alone he had 
seen six earl) cases of cancer 

The Cancer Committee of the Amencan 
Medical Association has also done much m 
disseminating pamphlets on the more com 
mon forms of cancer Just here I should like 
to draw your attention to the many spheres 
of actiMtv of the Counal of the Amencan 
hledical Association This has been one of 
the most important committees ever organ 
ued m tbe United States and has done won 
ders looking toward the betterment of Amen 
can mediane and surgery Anyone who has 
sat m the House of Ddegates of the Amencan 
Medical Association and has listened to the 
various reports of this committee as read by 
Its indefatigable secretary Dr Frederick R 
Green, must ha\c been amaxed at the fun 
domental plans which the committee has not 
only outlmed but has also successfully earned 
out 

The Amencan Society for the Control of 
Cancer a soaety supported in large measure 
by the laity has been and is now domg 
yeoman work in disscminatmg information 
^clntI^e to the early diagnosis of cancer Mr 
Curtis E Lakeman* is the Executi\e Sccre 
tary If any member of this society has at 
any time data that he thmks will pro\-c of 
value in the diffusion of knowledge concern 
mg amar he will be greatly aidmg the cause 
by commumcating with Mr Lakeman who 
Will soon see that this mformaUon if it pro^ cs 
suitable, is widely disseminated 

Many people already ha\ e been enlightened 
os to what maj be accomplished if a cancer 
13 operated upon carl} All the jMtients must 

M talciux tddtm b 5W«t4stSSu U w lofL 



SU11GER\ GYNECOLOGY AND OBSTETRICS 


384 

be reached while the disease is still in the 
inapient stage When this knowledge is 
widespread our results in cancer cases will 
be much better than the> are today 

Rndtum The use oi radium is stfll m Its 
infancy You and I know little or nothing 
about it, but fortuoatclj a few of the phy 
sidans in Amenca have enough to try it out 
and to find what may be accomplished by Its 
use At the present time I think all are 
agre e d that whenc\’er a case Is operable the 
growth should be rcnio\'ed with the knife 
and that radium should be employed after 
ward In suitable cases 

In our surgically inoperable coses we know 
that e\ery patient must eventually die of the 
disease If the radium expert treats all these 
he will undoubtedly lose a large percentage 
Some of us are prone to call these failure* 
but this Is hardlj fair We should ask what 
percentage of success he has been able to 
attain where we hare absolutely failed If 
he cures ten In one hundred of those we have 
sent away as inoperable and left to die be 
has accomplished a great deal although he 
ma> have been able to do Little or nothing 
for the remaining mnet> Some of our in 
operable can be cui^d at least chaicalJy 
others can be temporarily relieved of their 
pain and discharge 

We as a nation should be thaokiul that wc 
have enthusiasUc members of the profeasion 
who are not onlj willing to spend a great deal 
of mone> but also devote moat of their time 
in attempting to relieve a group of cases 
that ore beyond surgical aid I cannot re 
fmln from bncflj mentioning a case that 
rnme under mi care in hlarch of this \'ear 

A acamn, 5 >'ear» of lutmllted to tic 

Church H me tod Infirmary Baltim re with 
joppoaed uterine myoma On evandnstion I f and 

gkibulsT tumo filling the pcMi atxi ertcDdiag to 
the umbUina. The gland* in both groins we 0 
enlsTfed and nodular In both oiflle were nodules. 
In the Tight «rill» was t oodoJ about 4 centimetcn 
in dismelcr A few days later mimei us small 
shot like or pea Hk Dodoles could be felt aJo g the 
legs and arms. I hesitated f long tbne aod 
finally decided to do nothing The fanuly was so 
insiitent that I eventually onseoted t explo e the 

bdomen. The pelvis nos filled » th a larje mais, 
globular and so nxed that the pelvic organs could not 
Bo outh ed Occupytng the right aide of the abdo- 


men and firmly idherenl to the largo pelvic tumor 
arms a second tumor about s centhMten In diam- 
eter many omental vessels ran directly into it. 
The omentum was studded with small oval nodules 
having sharp edgea I retnovtd some oi the 
omentum and ckrs^ the abdomea 

Microscopical enuninatlon of the omental nodules 
showed lymphosarcoma, and I toW the family that 
nothing further could bo do 0 The patient h>d t 
quaint little girl of four who was wrapped up In 
her m ther and I could not get away from the 
thought of the tragedy in store fo thednld. Gmsp- 
Ingat astrawl rang op my fnend Barnam gave him 
the details of the case and asked him if anything 
could be done Ue sold he aoold try and be dkh 
The patient was given appUcntlons of radium at 
twenty-one different points eat ending over a period 
£ deven boors. She was greatly thoiiea, but 
mdually rccov red I ciamlMd thU pati^t a 
I a <la\s ago There was absolutely no trace of 
the abdominal or pdvic growth, and 1 could outline 
with th utmost case the peine stnicturei which 
seemed lo be perfectly normsL The Innilnsl 
rcglo&s were normal No tumors were fttlpable in 
the aafflie and aH of the small nodnles had disap- 
peared from the legs and arma He only complaint 
was a slight djarrfaai 

It may be that the growths will return, bat that 
remslna to be seen They are not there now aod 
If the pel lent remains % ell say for a year how mnch 
do you think that means to ner little daughter and 
to the family 

At the present tjme we know of at least 
three good things that radlom has done 

I It haj apparent)} cured a percentage 
of surgical)} Inopembl cancer and sarcoma 


3 It has prolonged life m others. 

3 It has relieved the pam and done away 
with or mitigated distresaing discharges m 
not a few In other words it has done enough 
to make us feel that wc would want to bavre 
It tned on any member o£ crur iamily that had 
an inoperable growth. 


POST-CEADUATE WOES: AND VVCAT10V8 
I know of no other country where the sur 
gical profession as a whole goes a visiting 
more than m Amcnau And the interesting 
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point IS that, no matter where the surgeon 
may go he is always welcome and is shown 
everything of mterest m the v’anous clinics 
The Amencan surgeon realizes that he does 
not know everything and that in nearly 
every clinic he will find some valuable points 
to add to his store of knowledge no matter 
how nch 

The Amencan Medical Association the 
Southern Medical Association and the CUn 
ical Congress of Surgeons at their meetings 
offer ample opportunity for the men to become 
well acquamted with one another The in 
dividual members feel proud of the fact 
that their country contains in its medical 
ranks so many consaentious capable and 
reallj brilliant men and that thar profession 
IS conUnuallj stnvmg for the betterment of 
the hves of the people of the Umted States. 
These meetmgs so knit the North and South, 
East and West, that America becomes for 
the tune bemg m reabty a very small com 
munity Much of permanent surgical value 
13 gleaned at these meetings but still more 
important are the many CnencUhips formed 
and the pleasant memories that prove a con 
tinual source of stnnulus during the subse- 
quent months and years In the smaller 
and more limited surgical bodies such as the 
Southern Surgical and Gynecological Asso- 
aatioa, the members become even better 
acquamted there is a warm feeling of con 
radeship and I know that m this Association 
each member feels that he is m reality a 
member of one large family and that every 
other member is a real brother These 
smaller societies yield less to outside attme 
tions, and consequently concentrate their 
attention on the saentific program and on 
the social functions arrong^ for them and 
thar families I have jple reason to knovr 
that in thi^ association the members each 
year look forward with added eagerness to 
the annual meeting when they will again 
ha\’e the pleasure of meeting those who hn\'C 
become their lifelong fnends. 

The smaller mtcrurban clubs which meet 
two or more times a year and spend 0 daj or 
two at some surgical center are also of great 
value A great deal of surgical work Is 
collected for these meetings and one is thus 


enabled m a short time to see more than he 
could ordinarily do m a week or even two 
The tendency to visit surgical clinics is rapid 
Ij increasing the visitors coming not onl> from 
our own country but also from abroad This 
Is a clear indication of the confidence m which 
Amencan surgery is held Undoubtedly more 
visitors go to the Mayo Clinic than to any 
other in the world Built up by the mde- 
ftttigable energy of William J and Charles 
H Mayo this wonderful clmic has added 
greatly to the prestige of American surgery 
and IS an achievement of which the profession 
of the Umted States may well be proud The 
dropping m to see what our colleagues are 
doing through the length and breadth of the 
land is bound to have a tremendous influence 
on the development of Amencan surgery 
The surgeons of this country as a whole have 
vision enough to see that regular vacations 
are essential to good work The operator 
cannot regulate his work by the eight hour 
standard and must frequently toil long 
over time if he is to accomplish his task 
satisfactorily If he continues to do this 
indefinitely he will lose not only his elasticity 
but also the keenness of his surgical judgment 
The surgeon in many ways resembles the 
railroad engineer He must always be on 
the alert for his passengers and in case of 
danger must often act with instant decision. 
Unless he takes the neccssarj \Tication, he will 
either wear out or become a mere drudge 
It IS hard for any of us to realize that the world 
can move along serenely without us — but it 
can. Take plentj of vacation One can do 
more and better work m nine months of the 
year than one can accomplish m twelve 
months It docs a man an immense amoimt 
of good to get awaj from the intensiv'c work 
that has been absorbmg his attention for 
months — that has made him totally oblivnous 
to what has taken place around him — and 
to completely forget it for a few weeks In 
the meantime he can \new his work from the 
distance get a true perspective sec where he 
can improve his work and return with on 
added zest to his labors If you wish to do 
your maximal amount of good work you must 
take at least a two months vTication each 
yTor 
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m ft retrospective mood let us con 
sider two points m which we can Improve. 
Some Amencen surgeons when pubhshlng 
piapers, quote freely the French Crcnnan, or 
English authontica but apparentlv fail to 
reahxe that an\lhmg w -)rthv of note has been 
done by their \mcncan colleagues Some 
times they even completely ignore ercellent 
work dine bv surgeons in their own aties 
Let us avoid this brand of provmciahsm or 
highbriwistm fir that is what it acniunta 
to Let our prophets m our own c untrv 
come in for their just share of credit and 
place \mencan aurgerv just where it belongs 
There is another group >1 very competent 
men who do nothing IhemseKes look wise 
and contmuflUy cntii-Lie and kn>ch They 
are like the Irishman who was alwatT* ogin 
the Go\'emment It ts our dutv to e\ohe 
means whereby the energy f these knockers 
may be diverted mto the right channels It 
It cannot be accomplished itherwise they 
should be assigned surgioil problems or b« 
given responsible positions which will require 
ao much labor and energy that thev will have 
httle or none left for knocking They 
will also soon realize from eipenencc that 
any man who accompliaho much b bound to 
make some mistakes an 1 will learn to be more 
chantable m their atbeude Just cntiaam 
13 desirable and very useful knocking 
hurts the fault Under and also tends to bebtUe 
the profession to which he belongs There 
13 no room for useless fault hndmg m the 
wonderful advance m American surgery 

TTrr TSLAININO OF TH-r. gUROlON 
The father who has had a poor preliminary 
education but who has neverthdeas forged 
to the front, is anmous that his son shall have 
the beat education obtainable Vtc u sur 
geons should see that the cammg generation 
the men who are to take our pbces have the 
best possible training 

Two cftsentiab are necessary a good prelim 
inary training and the best possible medical 
course. The leaders m the Umted States 
have been fully ahvc to the situation. An 
editorial entitled Medical Education — \ 
Sixteen \ ears Successful Campaign ap- 
peared In the JoumaJ of ike imcncon Medtcal 


Isspctaiwn August 19 igi6 This gives m 
a nutshell the wonderful progress that has 
been made 

In 1900 the Jcmrnal began coUectmg statis- 
tics relntive to medical colleges students 
and graduates and m 1901 a beg innin g was 
made m the great campaign for the improve 
meat of medical education In 1904 the 
Amcnain Medical Assodation created the 
Council on Medical Education under the 
chairmanship of Dr \rthur Dean Bevon and 
by 1906 Its work was well under way By 
1907 the C umcil had a complete list of 
foreign medical colleges and it was found 
that there were more medical bchooU m the 
United States tbnn m all the other countries 
of the wirld put together 

Later tours of Inspection were made to all 
medical achooL m the Umted states and a 
deOmte CAmpaign waged to merge medical 
schools where two or more existed in one 
atv This campaign bore excellent fruit 
and by 1910 the number of medical achoob 
had twn reduced from ibr to 131 Mean 
while as stated ilany of the instituticms 
had undergone a remarkable mtcmal develop- 
meou Belter teachers had been employ^ 
better buildings erected new laboratones 
established and better clmicnl faculties se 
cured Furthermore a remarkable improve 
ment bad been made in entrance standards 

From 1910 to 1915 the general study of 
medical education had been continued and 
during this period the number of medical 
schools had been further reduced from 131 
to 95 Moreover 88 per cent of the^ had 
adopted higher entrance requirumenta The 
editunai further says that the continuous 
agitation for better conditions in medical 
educabon had appealed to philanthropists to 
such on extent that endowments for medical 
educabon had been grpatl\ mcrcased. and 
large gifts for medical buildings, new labora 
tones scholarships endowed chairs and 
teaching hospitals had become of frequent 
occorrenc*. From the Jourtici we also Ic&m 
that this country already has a score or 
more of medical schools which in every parbe 
ular are equal U not supenor to those to be 
found m any other country 

To those of you espeaally mterested m 
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medical education I would commend a thor 
ough study of the report of the twelfth 
annual conference of the Council on Medical 
Education of the Amcncan Medical Assooa 
tion held In Chicago In February 1916 To 
surgeons the article by Dr Elias P Lyon on 
The Relation of the Laboratory Courses 
to the Work of the Clinical \ear3 and the 
address by Dr Lcwcllys F Barker on The 
Relation of the Pre-dinlcal Laboratory 
Courses to the Work of the Clmical 1 cars 
will be particularly instructive, 

I have dwelt at length on the splendid work 
done by the Council of the Amencon Medical 
Association in order that j’ou may see that 
the medical teachers of thi^ country arc doing 
cver^dhing m their power to give the medical 
students of the United States the beat possible 
training In this connection I may mention 
a fact that is not yet generally known that 
a somewhat s imilar attempt to standardize 
hospitals 13 being made b> the Araencan Col 
lege of Surgeons in co-operation mth the 
American Hospital Association and the Carne- 
gie InatltutioiL 

The medical student, who after graduation 
deades to make surgery his life work should 
not take up hia chosen specialt> at once but 
should spend at least one >'ear m a strictly 
medical service A broad foundation In 
general medicme is absolutel} essential The 
following year can be most profitably spent 
m the pathological laboratory m making 
autopsies studying diseases from the gross 
and histological standpoints and cultivatmg 
the bacterial flora associated with them 
After thU he should become a surgical interne 
under a competent surgeon His time will 
now be occupied m taking histones assisting 
at operations and in the after-care of patients 
He will also hav e ample opportumty for study 
mg all tissues coming from the operating 
room He thus has a complete picture of the 
patient s condition from the time of admission 
until his discharge and from the laboratory 
findings ling a clear idea 03 to the ultimate 
prognosis of the case 

After he has assisted from one to two years 
he is allowed to perform the simpler opera 
Uons and bj the end of the second or third 
jear he is competent to handle the more dif 


ficult Cases \fter a >car or two as resident 
surgt^on he i amply fitted to start out as a 
full flcilgcd surgeon with the defimte knowl 
edge on the part of the hospital that he will 
be a creilit to the school and to the institution 
from which he has come I full> realize 
that many men are so hampered linanaallv 
that th se long years of study are almost out 
of the question and yet u here there is a will 
there is a way isusuallv found true as many 
of u here this evening most vindiy remember 
■\ laek of the knowledge of pathology is the 
weakest pomt in Amencan surgery today 
Whtn most of us graduated there was no 
aderiuate training m cither pathology or 
bacteriology We have been forced to learn 
the basic pnnaples of bactenology m order 
that our surgical technique might be up to 
the standard but we have never had the time 
or patience to get a comprehensive knowledge 
of surgical pathology As the surgeon grows 
older his time is more and more occupied and 
his opportunities for the study of pathology 
become less and less Itisourdutv however 
to see that every piece of tissue that comes 
from the operating room is carefully examined 
histologically by a competent pathologist 
Id this way the final diagnosis of each case is 
reduced to a concrete basis. Vow and again 
we shall find a carcinoma of the appendix 
where merely a chronic inflammation was 
suspected tuberculosis of the tube where a 
simple salpingitis was deemed certain and 
sarcomatous degeneration of a myoma which 
at the operating table we had tJiought was 
a simple myoma undergomg hy^ahne degcncra 
tjon The surgeon of today m the majonty 
of jnstoncss must rely on the v’crdict of the 
pathologist The surgeon of the future must 
be an expert pathologist himself if he is to 
do his duty to the patient and if America 
IS to take its proper pbee in the surgery of 
the world If we ore thoroughly familiar 
with surgical pathology gross and histologi 
cal we can on openmg the abdomen, usually 
at once recognize the condition present If 
we have little or no knowledge of pathological 
conditions however and if no pathologist be 
present 'vc shall often be at a loss as to what 
should be done Sometimes we may cut 
out a piece of the diseased area for micro- 
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icoplcal examinatioQ and then dose the 
abdomen. In other caacs we may venture to 
complete the operation althoogh stIU donbt 
ful whether we should have attempted the 
complete enudeation or Rhether It would 
have been better to ha\c left well enough 
alone. If the surgeon is a good pathologist 
a glance will often give the due and if he be 
BtiU m doubh an assistant can at once make 
a frozen section and a glance at the ahde 
will give us a positive diagnosis I cannot 
too strongly emphasize the absolute necessity 
for US to be up and doing in the study of 
surreal pathology — a subject still greatly 
nepected in Amtiica To practice surgery 
without an adequate knowledge of surgical 
pathology is like building upon the sand 
No great budding can be erected without good 
foundations. No surgical career will reach 
its maximal fulfillment without that bed rock 
foundatian— surmcal pathology I know bow 
difficult it IS to find enough prathclogbts, the 
supply even now cannot keep up with the 
demand. Let me gh'e ^ttu the plan adopted 
by the medical loaety of Waterloo Iowa a 
aty of thirt) thousand The phpicians 
clubbed together rented suitable quorten 
and placed Dr Gathne hIcConnell a well* 
known pathologist at its head In thb 
labomtor> all pathological material is ex 
amined and oil the examinations usually made 
in an) dinical laboratory are cam^ ouL 
The entire medical profesaon of the dty have 
therefore a laboratory at their disposal, a 
laboratory to which patients arc sent for 
vanouj tests and where thoroughly trust 
worthy reports con be obtained. The society 
IS most enthusiastic o\’er the splendid resulu 
obtained m their own laboratory In a small 
dty or town there is ahsohitdy uo reason 
why two or three surgeons should not dub 
together fit up a laboratory and engage a 
competent pathologist at a good salary to 
eiarninc c>-erv specimen for them Thev will 
thus do more for their patients and at the 
same time will find added pleasure in thdr 
surgical work- 

For the )oung surgeon who after leaving 
the hospital still feds that he would like to 
jierfect himidf further the many expierimen 
tal problems m the Hunterian laboratories 


are most fascinating and profitable and we 
In this country are greatly blessed m having 
such splendid institutions as the Rockefeller 
Institute and the Rockefeher hospital, where 
especially promising men find ample oppor 
tunity for carrying on their work under the 
able guidance and co-operation of Dr Simon 
Fiexner and Dr Rufus Cole, 

How manj of us know that the most ci 
tensive and most \Tihiable collection of cm 
bryos m the world exists in the United States 
ai^ that the majonty of these ha\x ilread) 
been cut into scnal sections and arc aN-ailable 
to ns for careful study \\ e owe this coUec 
tion to the foresight and untmng industry of 
Dr Franklin P Mall who from the time he 
came to the Johns Hopkins Medical School 
as its Professor of Anatomy at the opicmng 
of the school in 1803 been collecting 
sectioning tabulating and studying all the 
available embryo*. Dr Mall is also director 
of the labonitor) for Research in EmbiytJogy 
recently established b> the Carnegie lutitu 
don and located m ^Umore. If )'ou or I 
have some surgical problem that U difficult of 
explanatioo and Um solution of which can 
be attained only by a study of emhryologj 
we can go to Dr Klail, feeling perfectly sure 
that he will not only glxx os every facility 
for stud) but that he place the necegar) 
and I might lay pnceless sections at our 
command. \\ e can in this collection spieedil) 
see more examples of a given t)^^ than we 
cotild ourselves collect m three or four life- 
times This laboratory will be the Mecca to 
which the man) students, both medical and 
surgical, seeking enlightenment along obscure 
embiyological pomts, will come. This fa 
another advance of which Mncrica may be 
justl) proud 

At this point allow me to digress and for 
a few moments consider our own society 
Tbe foimden of this society bulJded wisely 
ftnd we rwn see a marked nnpro%*emcnt each 
year Thfa ad\’anre m m large measure due to 
our quiet energetic and sagacious secretary 
Dr iX Tllmm D Haggard. His personality 
fa so cximpletcly wrapjpied up In the welfare of 
the Southern Surgical and Gynecological 
Association that, whai thinking of the soaety 
one mstinctivel) thinks of him. 
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After trying to analyze the secret of the 
success of this soacty I have come to the con 
elusion that its method of organization 
namely the divorcing of the sacntific from 
the business sessions has been an important 
factor Then it seems that all of our members 
who take part in the proceedings mm to 
save their Ust work for these gatherings But 
the most important of all is the fact that in 
the selection of the members so great care 
has been exerased that there is rarely if 
ever a discordant note This society is 
really the deanng house for the jear s work 
and the stimulus obtained at these meetings 
is of lasting value If the Councils in the 
future select as wisely as they have done m 
the past, this Association will have on ever 
increasing sphere of usefulness- Dr Hag 
gard has very wisely had copies of the trans- 
actions sent each year to the leading hbranes 
of the world I think we might with profit 
distribute at least one hundr^ more to the 
smaller medical libranea m this country and 
abroad 

Ohxluary Since our last meeting the labors 
of three of our number have ceased. Dr 
Joseph A Gale of Roanoke Virginia chief 
surgeon of the Norfolk and Western Railroad 
and a former president of the Medical Soaety 
of Virginia having passed his three score 
years and ten, died on July 6 igi6 at the 
age of 74 

Most of us can enter or leave a meetmg 
without bemg noticed but there was one 
tall and striking member of our soaetj who 
instantly commanded attention the moment 
he entci^ any meetmg and when he spoke 
his rapid flow of words reminded one of a 
Gathng gun His method of teaching was 
graphic and telling his operaUng fascinated 
the many visitors to his clinic. We can 
hardly realize that the indefatigable worker 
the man that has done so much to advance 
American surgery is with us no more. That 
genial and warm hearted Irishman that great 
surgeon John B Murphy v. Ill always stand 
out as one of the great surgical land marks 
of this generation I am glad that Dr Cnlc 
will tonight gi\’c >ou on intimate and ex 
tended view of his career 


We have lost another dlstmguished surgeon 
who for many years was activ e in thiq Assoaa 
tion Dr I^ms McLone TilTony died flud 
dcnly at his country home Mount Custis 
Accomack Court House Virgima, on October 
33 1916 at the age of 73 Dr Tiffany was a 
graduate of the Umversity of Cambndge 
England and of the Umversity of Maryland 
From 1874 to 1880 he was Professor of Opera 
live Surgery in his Alma Mater and from 
1880 to 1902 occupied the chair of surgery 
For years he was a consulting surgeon to the 
Johns Hopkins HospitaL In 1902 he retired 
from active duty with the title of Ementus 
Professor Dr Tiffany was a man of rare 
piersonahty and charm and was contmuaUy 
going out of his way to make smooth the 
paths of young surgeons Let me give you a 
personal experience Some twenty years ago 
Dr Tiffany rang me up and asked me to meet 
him at the Church Home and Infinnary at 
two o clock. I went there at the appomted 
hour and found him doing a complete breast 
operation He turned to me and said This 

patient also needs an abdominal operation 
and I want you to do it Needless to say he 
could have done the abdominal operation 
better than I could but he insisted on my 
doing It and he stood by qmetly holding the 
electnc bght until I had finished ray part 
His sole object was to express hu confidence 
m a young surgeon just startmg on his career 
It was a Undnesa that I shall never forget 

Dr Tiffany was not only a brilliant diag 
nostiaan and operator but was also contmual 
ly working to improve and broaden the sphere 
of American surgery He was one of the 
first in Amenca to remove successfully a 
tumor of the h\’er This case was reported 
m the Maryland Medical Journal ^ The 
high esteem in which Dr Tiffany was held 
13 indicated by the fact that he was president 
of the Southern Surgical and Gynecological 
Association and of the American Surgical 
Association during the same year 1895 

The memory of Louis McLanc Tiffany will 
long be cherished throughout the nation 

In my address this e\*emng I ha\x not only 
cndea\*ored to sketch for you the gradual 

M<L U. J I90, ret. oU, u 
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imprcr\"cment* that iia\-e taken place mAmer 
jcan surger) but also pointed out how 
much we owe to the other professions that 
arc so dosclj allied to burgery 
Pres/dent llHson m an adoress delKTred m 
Baltimore on September 25 igi6 after re 
faring to the wonderful resources of the 
United States said We had as It were, 
dellberatelj reframed from playing our part 
m the field m which we prided ourselves that 
we were most ombiticnis and most expert — the 
held of manufacture and commerce ■\11 
that IS past and the scene has been changed 
by the e\cnts of the lost two 3 cars almost 
•uddenlj and with a completeness that almost 
daunts the planning mmd Not only when 
thin war H o\*cr but now Amenca has her 
place m the world and must take her place 
in the world of hnance and comraercc upon 
a scale that she never dreamed of before 
2Jy dream is that she will take her place 
in that great held in a new spirit whteb the 
world has ne%*er seen beiore not In the spirit 
of those who would exclude others but the 
spirit of those who would excel other* I 
wont to see ^enca pitted against the world 
not in selhshness but in brains. 

\Miat applies to the neW of manufacture 
and commerce applies equall) well to urger> 
For sc\eral years the straws have bovn Indicat 
ing the trend of adoir The Amencan re 
quinng surpeal treatment no longer goes 
abroad to be operated upon but prefer to l>e 
treated in his native land and the \mtncjo 
surgeon himself when taken ill abroad strains 
esTiy effort to get home and be operated upon 
by one of his confrires. These two pomts 
m themscKxs supply the most tlx|uent 
tnbutc that can be paid to Amencan borgerj 
From this eixning s consideration of the 
status of Amencan burgen wc have glconcd 
several ver} important facts We have vast 
sums mvested m the hospitals of this country 
and the bobpital authonties arc making ev ery 
effort to bnng their inadtuticms up to the 
highest itandardi of elhacncy Our nurses 
are vastJj supenor to tho« of any other coun 
try We arc improving and mcreiulng our 
medical libraries, and the library of the ‘^ur 
geon General, to which we all have ai.ce»s is 


the most easily available and the most 
valuable in existence \\e have an abun 
dance of cxccDent medical journals. Wc 
have the only department of Art in llcdlcbc 
£n the world, a department which in the course 
of a few years wiD enable all the leadmg 
medical centers to have competent medicoi 
artuts We have for yean, had committee* 
actively working not only to hnd out how our 
medical teaibrngmay be improved, but actual 
ly raising the standards of our medical schools 
We have a sturdy and mtelllgent class of 
medical students of whom any kind might 
be proud. We have taken the public into 
our cmhdence and arc educating them a* to 
what can be accomplished when tuberculosis 
and cancer are recogmred early Abovx all 
wc are raising the standards of the surgeon 
himself 

The great advnnctai made m Amencan 
surgery arc the consequence not of anv 
mushroom growth but of the steady and tr 
resistible progress that was bound to loUow 
the careluHv laid plans of the lait twenty 
vears If wc look into the past we »hf>ll Iiod 
that one ountry after anjther has forged to 
the front and assumed the lenderbhip onh 
to be ouidi una:d by another after a detade 
ortr> Wem Vmen n have pruhted greatJv 
b\ the rich tream of metlicnl knowledge that 
have l>een dowing to these shores ever smcc 
these I nitc’d Staters were founded and many 
ol u» have had the privilege of btudying in the 
medical centers of Eunpe Arc wc capable 
of domg for the countries across the sea what 
they hav e done for Ui W e have an unrivaled 
equipment jur surgerv is unexcelled and our 
sacntUic wi rk if based on a fundamental 
knowledge of pathology oinnot be surpassed 
Let us keep the light burning brightly dunng 
rhis long and pitiless war WTicn the great 
European nations are again at peace they will 
hnd among their -Esculapian armies a new 
and powerful member one that is equal to 
anv of them one that Is eager and rcodv to 
join them m another war a war that will make 
glad the heart of every nation on this earth 
— a war not of dtstruction but one destined 
to lessen matcnalJv the Bufferings of humamty 
and to lengthen the spun of human life. 
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SUBSTITUTION OF THE ANAL FOR THE VESICAL SPHINCTER Ds 
CERTAIN CASES OF INOPERABLE VESICOVAGINAL FISTULA* 

Bt REUBEN PETERSON M D Aim Arbor, JIicmouT 

Fiotetwr ctf Ob««Crta ud CTMcnlo^ Utdrcnitjr Uidilfui 


N O doubt, due to better obstetrics 
\e3ico\aglruil fistulre are much less 
common todaj than formerly Large 
defects m the vc3ico\’aginaI septum 
are rarclv met with and no matter what ma> 
be the cause can usually be repaired by 
modem aseptic plastic methods not alwaj's 
at one operation but finally after a Mir^ang 
number of attempts No case of \esico- 
\’agmal fistula, no matter how citeosue 
should be considered hopeless from an opera 
ti\’e standpomt pro\dded the \'C3ical sphinc 
ter and the adjacent portion of the urethra 
be intact However the same cannot be 
said of those cases in which the ^'e4lcal sphmc 
ter has been destroyed from e:rc<3sive trauma 
and subsequent sloughing No plastic sur 
gerj can raabe a sphincter muscle It can re- 
pair but not create one 

In addition to those cases m which the \csi 
cal sphincter has been completely dcstroj'cd 
ore cases m which it has been remox'ed with 
more or less of the adjacent bladder and urc 
thral ti:>3uc for mahgnant disease of these 
piarts There are still other cases in which 
from c^tensu-e trauma due to childbirth or 
other causes the bladder with a defective 
\ esicovagmal septum is lmmo\’abl> tuced in 
the pKihas b) adhesions from the mtroitus to 
the upper bladder wall Attempts at repair 
of such cases are almost hopeless from the 
start although attempts nt repair should be 
made smcc the \esical sphmeter still persists 
In cases m which repair of the listula and 
control of the unne is hopeless or m which the 
fistula still persists m spite of all attempts 
at repair the woman must be abandoned to 
her fate and left to pass an aostence mode 
miserable and pitiable by the constant drib- 
bling of the unne or the rectal sphmeter must 
be utilized for the control of the unne The 
unnar) Ircam can be directed into the bowel 
m a number of irws The sc\*er«l ureters 
maj be implanted m the sigmoid or upper 

lt»*l bdon tba Sjqlh*fa Soztiul uil Oyaectlaffeil AatadH 


rectum either by the extra or mtra pcntoncal 
route the ureters with a portion of the tngo- 
num may be implanted with the bowel or 
finally on opeiung may be made in the vcsico- 
xaigmal septum and the mtroitus closed 
(colpocleisis) so as to divert the urmary 
stream from the bladder mto the vagina 
thence into the rectum where the latter will 
act as a reservoir for the unne by means of 
the rectal sphincter 

In 1899 ( 32 ) after an extensive senes of 
experiments on dogs with different methods 
of anastomosing the ureters with the bowel 
I found that all efforts to prevent ascending 
renol infection m animals or m man by ira 
planting the ureter in the intcstme without 
its vesical onfice had proved futile. It 
Is impossible to determine in advTince of 
such operations the extent of the renal Infec 
tion which will result from uretero-mtestinal 
anastomosis since the patient mav die m a 
few days of a pyrcmia or m a short time of 
pyelonephntis or m rare cases may recovxr 
from the infection inth resulting contracted 
kidney Evidently It would be unjustifiable 
to employ such an operation for the relief 
of a condition which mtenscly distressing 
from the patient s inability to control her 
unne is not dangerous to life 

In animals and m man it has been proved 
bv numerous experiments and operations 
that ascending renal infection docs not as a 
rule follow implantation of the v csicol flap with 
the ureteral orifices into the mtcstinc Urc- 
tero-tngmo-mtestmal anastomosis (Maydl s 
operation) therefore is a perfectly justifiable 
and practical procedure However the 
objection to Its use for inoperable vxaco 
vaginal fistuhe is that it is an operation 
of considerable magmtude and not unattended 
by danger of primary death This leavTs os 
a final recourse in a serious situation an opera 
tion where the ureteral orifices arc left un 
disturbed thus reducing the dangers of ascend 

■, WUu Sal;4rai Sprlafv Wefl g 6 
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mg renal infection to a minimum and the 
diverting of the urinary stream into the rec 
turn to be followed bj a dosure of the vaginal 
orifice In the piaper reporting the ureteral 
eipcnmental work already referred to I cited 
a number of cases reported m the hterature 
in which such operations had been performed 
with good results so far as freedom from m 
fection was concerned and the fcasibihtv of 
controlhng the mcontmence by tranafonnlng 
the rectum and its ^hmcter mto a urinary 
bladder Particularly mterestmg was the 
case of Keen 

A woman of tHrty four had b«n Left with a 
veiico-TaAiao-reclal ntttila from aever tlo ghlng 
after typhoid fe»H After a number of untacccaa- 
fol pfastk operatlonj for the closure of the hatnl* 
the entire Tulvar aperture wai dcaed FoUowing 
tMi opgation the pahent defenated, urinated ana 
micturated entirely by the ectum and waa in per 
feet health twenty-two yean after the operiXi □ 
with DO flgna of wmal iniectton 

In 1904 ( 4— Ca»e 39) I removed neady the en 
tire urethra for a mihgri.aat growth in a woman of 
sixty FoUowing the opertiioQ there waa complete 
mcontlsence of uHn with a prolapse of the bladder 
wall through the relaxed and dilated urethral open 
ing. At a tubsequenc operatkiD the prolapse of the 
bladder waa ctnw by the cksore of the orethnl 
opening and the fotmanon of a vedCDvnglnal 
fitfTiia Subsequently to relieve the great eofferings 
of the patient caosed by the conatant dribbling of 
urine, a rectoraglnal opening waa made and 
the vaginal aperture completely dosed The pa 
tient rnadfi e pXKi recovery and Left the hospital 
in good condlUotL patting the udne by the reaum 
abwt every three noun during the day and only 0 co 
or twice at night. Subsequently with the exception 
f>i«t both vencal and rectal openlnn had to be on 
Larged on account of contraction, the patient led a 
very comfortabl eiiitcnce until her death aeven r 
ei ght Tcart lata from mtlignmt disease of the cc 
cum. 

In February o 6 ( a — Caao 4)1 perf mied at 
the Unites ilty Ho^tal the aame operutioo upon a 
woman of thirty-eight whose aoft pert had been 
frightfully mutuated by an Inatrumental delivery 
at her aixth pregnancy Upon entrance to the boe- 
pital ahe han Ic^ hfty pounda and waa in a deplo 
abl CQodittoD through the Irritation cansea by 
the unnary incontinence. An examination under 
ether ihovvd the upper portion of the vagina com 
pletcly abut off by adheriona with no traces of the 
cervu to bo seen or fdt- There waa absolutely no 
giv t other the anterior or posterior vaginal wall, 
the haaues rtscmhllng those met with in extenaiTO 
p>elv1c inffaimnatoTY cases. An attempt to loosen 
the bladder wall about the vesical opening, which 
waa larger than the end of the thumb, completely 


fahed. At a aubsequent operatlou an opening one 
inch and a half bv one Inch, waa made In the recto- 
vaginal leptum Juat above the internal aphlnctet 
the rectal and vagmal mucoua membrane layen 
bong umted by Intcmiptcd chromic catgut sutures 
The tissues about the Lntroitua were freshened and 
united by buried chromic catgut sutures with 
silkworm gut sutures for the akin, thua effectively 
dosing the vaginal aperture Heahng waa by firit 
inten^n except fo a i m alJ opening In the colp»de 
iata a und which cloaed before the patient left the 
hospital 

The woman had been informed th«J~ ahe probahly 
would eitber have t have the ovarica subjected 
to the "V rav 0 have them removed In oruer to 
prevent mcnstniation, since no cervix or cervical 
opding had been chacovered t the perati n. 
However juat before leaving the hospital ibc re 
ported that ahe waa passing blood with the urine 
DT wav f th rectum The paaaa^ of a cathetc 
through the anua demonitrated the presence of 
urine farces, and dark mcnatrual blood Natnrallv 
she waa discharged t wait developments 

In a letter from the pati nt e^ved December 
d gtd ten mo tha after the operation ahe states 
ahe is in good hesJth and very comfortable except 
f r psin luat bef re the flow starts Aft r the flow 
begins the pain st ps instantly She passes her 
urine bv the rectnm about every fcpur houia during 
the day and once during the night, bhe is oot 
constipated but has a number <d liquid stooLs a day 


EvtdcQtly in this case there Is a dcatncaal 
contracOon about the ertcmal oa so closing 
the opening as to require some uterine con- 
tractions before the mcnstrital blood is forced 
through. It Is extremely doubtful whether 
the cervical opening can be fenmd and dilated 
through the vaginorectal opening imce it 
could not be found at the operation when the 
■hut-off upper vagina was m p lain view In 
case the patient has further trouble it would 
seem best to secure p erman ent nmiTinTThnrfl. 
by the methods referred to above although, 
as will be brought out later a study of similar 
cases shows that pe rman ent amenorrheca 
Is not common after these operations. 

As an aid to the consideration of the dif 
ferent interesting problems the procedure we 
arc studying offers, I have made a careful 
March of the hterature for Bimflar operationa 
I was somewhat surprised to find that 41 
such cases have been recorded inchidmg two 
personal cases and one case operated upon 
by my former assistant, Dr H. H Cum 
mmgs Inasmnch as the tw^k of collecting 
these cases has been somewhat laborious It 
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haa been thought best in order to save some 
future mvestigator a Rimilar labor, to give a 
short abstract of each case Chronologically 
these cases arc as follows 

Cue I Reported by Malionneuvo (21) The 
patient had a largo v^covigiiul fistula and the 
postenor wall of urethra was lost In 1851 the 
vagina was closed except for an opening In which 
a catheter was inserted. Four days later union 
was complete except where the catheter had been. 
Into this opening an obturator was inserted. How 
ever, the patient could not bear this. Then the 
nretnra was dosed and a vaginorectal fistula was 
made which could not be kept open. The author 
intended to mate a perineal fistula but the patient 
died from septic phlebitis before this op>cmtlon was 
performed. Autopsy showed complete union of 
vigina, a vesicovaginal fistula 6 centimeters in 
drcumferencc a small fistulous ojienmg between 
rectum and vagina, normal vaginal and rectal 
mucos® 

Case a Reported by I B Brown (5) Prtrolp- 
ara, age 4a instrumental ddivcrv after 36 hours 
labor Operated upon for fistula 16 years later 
(1S81) Va^a nearly oeduded fistula admitting 
finger into bUdder urethra gone also a rcctovagiaJ 
fistula. Vulva was dosed and patient passed uone 
per rectum Cured after four operatkms. 

Case 3 Reported by E Rose (j 6) The entire 
upper portion of the vaginal wall had been destroyed 
by dip^thentic ulcers, also almost the entire lower 
of the urethra. An opening was made into the 
reaovagmal septum a ceatimeters above the anus 
and abmt a centimeters wide. The mucous mera 
branei of the rectum and vagina were united by 
three sutures the Inner surface of the labia were 
freshened and umted by suture. Nine months 
dap»ed before the vagina was permanentb dosed 
The piatient was opwrated on in DecembCT 1872 
She menstruated through the rectum January 21 
1873 the piadent was able to hold unne 2 to 3 hours. 
Not until August were the three fistula: in tho 
wound closed. The piatient died In September 
10 months after ojieration, from unr.mla due to 
nephritis. Death was not due to opieration 
Autopisy showed the vagina and rectum normal. 

Case 4. Reported by E Rose (25) A patient 
aged 39 adth a large vesicovaginal fistula had several 
unsuccessful operations up to 1883 when she was 
examined by the snthor Very little of the urethra 
was left During the winter of 1883-84 the vulva 
was closed and a rectovaginal fistula made. The 
vulva dosed compJetdy after five operations The 
patient was in good health 19 years after operation 
She is a haid working woman has nocr had on} 
pv^in or untoward 8>Tnptom from the opicrallon. 
She urinates twice daring night and is consUpated- 

Case 5 Repwrted by L. Rose (25) The piatlent 
was opierated upon in 1879 for cardnoma. Recur 
rtnee In 1S86 The entire scar was removed also 


the clitoris, lu’cthra and finally the entire vcsico 
vaginal septum up to the uterus. Eight weeks later 
on August Ij tho vagina was dosed and a recto- 
vaginal fistula formed, A small fistula remained 
September 7 tho piatlent could retain urine for one 
hour However she died very suddenly from ur® 
mia due to metastases on the ureters Both ureters 
were dilated. 

Case 6 Repxjrted by V\ W Keen (15) The 
piatlent aged 34, htd a veslcovaginorcctil fistula 
from severe sloughing after t>’pboid. Several un 
successful attempHj were made to dose the fistula. 
Fmallj the vulva dosed. Menstruates and piasses 
unne by way of rectum Urinates five or six times 
donng the daj and once or twice during the night 
No feces in vagina or bladder Eleven j'ears after 
operation a calculus was removed from the vagina. 
Recovery took pilace m three or four days. The 
subsequent history was entirely satisfactory She 
was in perfect health with no signs of renal Infection 
22 years after opieration. \ small fistula formed 
which dosed spiontaneouily 

Case 7 Repiorted by Caxin (6) Pnmipiara 
aged 23 h*d a veaicovaguial fistula after Instrumen 
tal delivery in 1870 There was no trace of ure 
thral orifice, and the entire superior wall and the 
oervli were involved, being almost entirely destroy 
ed. Operation in 1876 Several operations were 
necessary before tho vagina was piennanently 
closed Urinates every three hours pier rectum 
A mucous fold dosed the fistula preventing fsces 
and gu from paaslng into the vagina. 

Case 8 Reported by \V Goodell (ri) Piimlp 
ara. age 25 yean impacted shoulder several hours 
before physidan came. There was sloughing of the 
womb of the base of the bladder and of the entire 
track of the vagina and all of urethra. The vidna 
nearly dosed by acatricial contraction urine drib- 
bling constantly Twelve yean after confinement 
the vagina was dosed ana a rectovaginal fistula 
formed At first piaised tho urine every few min 
ules later the paUent could bold It for six hours 
She gets up twice at mght Thirteen years after 
opieratioQS a fistula developed near the or^ of piublc 
bone from which urine ^bblcs. There is much 
albumin in the unne There was do menstruation 
after delivery The vagina was pwnnancntly dosed 
after two opierations. 

Case 9 Repiorted by ^ Goodell (10) An 
amnarried girl In whom the cervix could not be 
found and the whole base of bladder was j^onc had 
a large rectovaginal fistula, caused by sloughing 
All ^vic organs were matted together from 
ncdccted labor The vulva was dosed. 

Case 10 Repwrted b> Morisanl (30) Quoted 
by SpJneflL Patient ag^ 23 entered <^nlc April 
1876 Labor was diffiaill Isistlng six da>i forcepa 
delivery The urethra was completdy destroyed 
also the veuor.’aginal septum there were present 

f rolapise of bladder and a vaginovcslcorcctol cloaca. 

la} 18 1878 vuh-ovaglaal oedusion Tvro small 
opienlngs remained. Rep>eated cautcrliatlon with 
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ffl Tf njtJttc Recovery complete The p«t>Qt left 
Lhc dmlc June *<) 1878 completely ciireiL She 
pu»et urioe «ith the free* \xilant*rily by w«y of 
rectum Two veaa o/te operatiOQ the In 
perfect henJth She floes not meutruate:. 

Case j Reported br Woriiani (30) Patient, 
ffcd 3J entered cliatc toecember is 880. Pro- 
tracted labo »ev-cn dava, ipocitaDCoui eTpaiiion of 
deal tcftui Cicatricial toaue n ntenor quarter 
f vaama a th central openl r ndmiiUnE the in 
dex nnjer Destrualon 1 tbe urethra and the 
entire veatcoTagmal aeptum. \rr>enorrhcea alnce 
hlrth of child. Lrogtmtal cloact with compl te 
datmcilon of urethra Perfonlwn of rectum aibout 
4 nlitneten abo x tbe anoi, nil -o aipnai oed 
(on Mav jo. The result m t saftaf ci rv la 
opertUona were necemry ai 11 aa repealed rau 
terixatlon afth th-er mt ate The patient left 
ciini June 1 M She pasacl f,rcca aod nn 
duntanlj by ectum f r tno e than a >ear Sh 
returned In Januarv 1883 T 0 batuloua opcninEi 
aere found alorq; th occloded \u( a f om which 
trickled urlrw Tliere waa larje nambrr of calculi 
1 tbe cloaca aome of eue 'Ihe rcctoraEiaal 
opening had loaed Th ul a aaa lucued aod 
olculi remcnxd ne tbe u< t ptgeona ejtj 
Tbe opc me the recnira 4 ajr mail and th 

nil a kMd hroot then uni 1 he urinated 

i > rectum she ha not m natruatrd 

Casi Report 1 bv hi naanJ f tot Pat eoi 
ajgeil 34 au deli cred bv fo p' in Juih 8.83 
ft t 0 lava labo hetca ani nne pa»ae<l I > 
a j f Til a Compl t 1 tru tton of e 
thru anti ei 0 jpnaJ sopi P rf >rai of 

rectum about 'c ibrn't n f om anal aphi a r 
'Cto jgin •cikal loaca J is u 38 j luaioa 
f uJ -a With ompl t rult ac'ond i<eT4l n 
October 76 m ttllic utun third penu n 
Januon s It ut rev \ mall pening 

mai ed ahIJi oj ciofc'd b\ a t n. ifo She 
1 ft tbe hni Juh 6 AS4 mpJctelj rei \ red 
she pa**ed unr>e and fwce* -Juntarlly bs « ) cH 
th reaum T -ran aft opc tkin he a in 
tood h alih amenorrh-ra she nnateacvcTl 


h ur* 

Casi 3 Reported bv M riaani (j i Mult p- 
ara. aged 5 ieli •ered bj f rc p* afte long laho 
palhdod puerpenum large urogenital cloaca, 
arethroveal ragmal aeptutn 'omplei I) de*troi-ed 
Janu ry 8 1886 rectovaginal pcrforalKiD iHtb cau 
tery Januar> 6 vul ov cinal (k luiK.n with tilL 
•utnre \ fiitula remained in the infeno angle 
of tbe xonnd which was dosed bs coucerixatioo 
She left the dinlc Juli 6 i>S6 f U\ reioswred 
She passes unne by n aj of cciura e^■e^5 tmo honn 
One year after px. otwn th conditk) was saiu- 
facton sh main> un e three ho r» There 
was DO distu batx in intcxtuu! function omenor 
rhcca 

Casf 14 Reported b^ Moiisani tjo) Prfmip- 
ara fi I 8 was deli tTed Janoao SS6 aftw 
lonj; labo and \ rious perai attempt to extra t 


tbe ftrtu* The urethrovesicovigmal septum was 
ompl ids destroyed aod there erjjted a largo uro- 
renkal cloaca, llarch 13 886 rectovagmal per 

foraiion with the cautery April 5 vulvovagioal 
ocdusioo aUlsnturr ThcrcsuJt was ool alfog^ff 
■atiitactorv On the dgiiteenth day after opera 
tlon the palf nt was taken with pulmonllJi to i^cb 
she auccumbed 

CaiE IS Reported bjy ifomanl (j ) Patient, 
aged 3 delivered herself spontaneoaily 0/ a dead 
fertu after tliiee days labo in December 1886 
pathologic p erpenum complete atresia of vagina. 
Id the a alriciaJ tJKsne is an opening admitting a 
tmali probe from which mine trickles contlnuaDy 
There do t a 0/ the urethra, a rogenital doaca. 
^lullfplc incisions w re made In the tissu and th 
vagioa dilated sJ h ^lav 5 88 perforation 
f the ettum an i vagina w th th tbcnoocautcry 
was 1 ne nd 0 aginal ocduslon w th sdk suture 
Three pt aliens wee neceisarv and then a mail 
b (ult persisted which was closed b> anterlxation 
bhe left (he hospital n July 8X8 ompJeteiy re 
ered There was r -cioJ micturition every &ou 
DO mtation a part of rectal mu oia. Theie were 
bo 1 roo emcois verv day Fire Dxmtbs after 
per t o the jiat eni ^dd tbe urin three houra. 
There wa* do pom 1 ng mecstrual n n kidacr 
b (urban 1 t nt n nou ‘Sothtag heard 
fr ro pat cDt loce the 
( AxE 0 Reporieiilj Monsint (3 ) Girl, 

8 ire<l gunshw outwi There desdLipcd a 
ur gvruial kiai an 1 mpict iestru t n of the 
ur th esi sgiDal stptu i This xeunrd De- 
mlw M ''86 Mar h JO 88 an opening was 
m dr UK (h< r i m w ih the thefmoca t n May 
ul o aginal x i & n Operation aot entirdr 
sal ti4 I n (0 per liorts iih nlv portiaJ uc 
es J 1 \ i 88 ihcr aas still an pe g in 

in ul ar atn\ irora hi h th unne lloaed 

\ th g m h aril irom the pud t 
(it R ponctl bv iIonsanJ(3e) ilultipora, 
ffcd to tilth irfeRiurui N -ember S87 three 
lalxj l l rm k. g sjwot ncou> ddi -ene* rietni 
heil lun g Ieh\ n ooe ubortion I tbe seventh 
mo th lb List J rcepi d h -erv Immedi tdy 
ait rwunl th re was loss of unna from the aprm 
raihologt pu rpen m Large u ogemtal loaca 
o th mpl te d stni tion of urethra \csi aJ 
m osa ifide f vul a laceration of penneum to 
th anal sphincter December 0 1887 perl ration 
of cclo s glnnl septum with tbe thcntHxauterv 
January 3 S88 pertneorrhophy and dosnre of 

vagma good resuit Th pwtl nt left dmlc March 
5 Lom^td} reco e ed During her tav In the 
bospftdi she rinated per rcdoin even two hours 
no bowd movement a dav' Function of anal sphinc 
t T perfect Three v rv after operation the con- 
dit on of patient was aothfactorv ame orrhera. 

Case 9 Reported by Monwin] (j ) riimip- 
ara. aged j wax delivered by foretpa of a dead 
firtua F bniary RSS Four days dter ddircry 
tbeunn tri Lied fr m tbe -agioa There wxa com- 
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pletc deatructaon of the urcthroveiicovi.g{iial ■ep' 
turn complete l*ceniUon of pcrmciun and rectum to 
5 centimeter* from anal •phlncter \ cncal mucosa 
ouuldcofvulvn prolapteof rectalmucosa.urogcnllO' 
rectal cloaca. March 2 18S8 enteroperineor 

rhaphy In the rectal wound there wm a fissure 
about 3 centimeter* long April 4 ocdoskm of 
vulva, partial success May 3 a second operation. 
A small opening pcnlstcd which wa* closeO b\ can 
tcrltaUon with ^trlc aad. The patient left the 
dmlc July 27 iSSS completely recovered. Unno 
wa* expelled from rectum every three hour* one 
bowel movement a day amenorrhoca, Inthccoune 
of tlx j-ear* the patient ha* been teen several time* 
The rectovaginal commumcation pcrslsta, an open 
mg about i Vi centimeter* long and a centimeter* 
from anal fiAinctcr She urinate* e\Tr> four hour* 
there is no disturbance m function of the Intcttmc 
The anal sphincter U weakened retention ol unne 
18 not perfect a small amount of urine escaping 
along ^e anal fidd. Suffer* from amenorrhcFa. 

Case 19 Reported by Moriiani (30) Pnmip- 
ora, aged 37 was dehvered of a dead feetus by 
forceps in December 1889 Labor had lasted six 
da\"* pathologic puerperiom Immediately after 
dcllvcty there wo* incontinence of urine six day* 
after fecal matter escaped from the vagina. There 
was prolapse of the anterior wall of the bladder and 
about 4 centimeter* of urethra. In the rectovamnal 
septum i* on opening about 3 cenUraeter* in dlam 
eter the inferior margin of which i* a little more 
than a centimeten from the anal sphmeaer uro 
gemtorectal cloaca. January 15 18^ closure of 
the vulva partial success Seve!^ operations after 
thia In June 1890 there was stQl on opening 10 
the hue of ocduaion. On March 10. 1893 this 
opening was sutured, another operation before vulva 
wa* compleiclj closed. April 5 1893 the patient 
was discharged from the dime m perfect health 
She passes urine and feces voluntarily by way of 
rectum amenorrhcca. hothing heara since then 
Case 20 Rerorted by Morisanl (30) II para, 
aged 30 first labor normal followed by febrfle 
puerpenum. Second labor hard dystoda extrar 
tion of fcctus difficult and complicated Immediate 
1> afterward there wa* incontinence of unne the 
matter passing from the vagina pathologic 
puerperium Laceration of penneura second degree 
prolapsed anterior and poricnor wall* of vnrina 
In anterior wall U a large opening resulting Irotn 
destruction of almost the entire urethra and ihe 
\*csicovagiaal septum. There 1* much dcatrldal 
tisiuc in the doaca. There ?»•** not more than 
3 centimeter* of urethra left prolapse of vesical 
mucosa. On the posterior vagmal wall is a small 
opemng establishing communication between the 
\aglna and rectum uiogemtal cloaca. June 13 
1S93 suture of rectovaginal fistula with catgut 
formation of a new rectov'aglnal fistula about 3 centl 
meter* from anal sphincter The vaglnM and 
rectal mucosa were united with catguL Complete 
recoverj from previou* rectovagind fistula artl 


fidal rectovaginal £i*tula suffidently larg^e October 
if 1893 vulvovodnal occlusion, partial succe** 
November 13 another operation with perfect sue 
cess. December 8 1893 discharged from dime. 
Passe* unne voluntarily bv rectum obstinate con 
stipation, amenorrhcca. April 1894 general health 
godi, passes unne by rectum From time to time 
a small reddish area Is formed In the vulvar dcatilx 
which ruptures discharges urine and disappear* 

Case 21 Reported by Antal (3) Pnmipara, 
aged 33 had a vesicovaginal fistula from protracted 
labor Greater portion of vagina was de»troved. 
The upper margin of the fistula and the remaining 
portion of the antenor vaginal wall were drawn 
back to the postenor vaginal wall, the iide walla 
and lower marnn of fistula were fixea to the 5 >Tiiphy 
ris Onlj i/i centimeter* of the louver urcthiil 
wall rc-as left Almost the entire posterior vaginal 
wall conaijted of *car tissue Three unsuccessful 
attempt* were made to close the fistula A recto- 
vaguiol fistula was then made by removing from the 
rectovaginal septum a portion i centimeter In length 
b> ^4 ccnUmeier In width. The mucosa of the rec 
tum and vagina wa* united by suture. The vaginal 
onlicc wa* then dosed with ten silver sutures. A, 
rubber tube was Inserted Into the rectum passing 
through the fistula and into the bladder and wa* 
left fiv e da)^. Alter lU remov al the patient urinat 
ed per reciuTD every quarter to a hall hour A 
fistula persisted In the vagina which was final!) 
dosed by two metaUic rulures after several at 
tempt* to dose it with the thermocautery Several 
month* after operation the patient unnated per rcc 
turn every two to two and one half hour* with 
no pjun or an) inconvttuence whatever She men 
smuUe* regularly by wa> of rectum with but little 
pain. There i* no change in the mucou* membrane 
of the rectum but she is rather constipated. 

Case 33 Reported b> Lomcr (30) Primipara 
age 3$ forceps delivery seven jean prcviouily 
Soon afterwaru ahe suffer^ from involuntary mic 
ttirition. Several un*ucccasful attempt* had been 
made to dose the fistula alio obhteratlon of vagina. 
On entenng the hoipltal April a; 18&0 eiar^a 
tion thowca the foflowing vaginal orifice dosed with 
exception of a fistula ih centimeter* across and 
cenumetcr long Urethra i }4 centimeter* long to 
anterior margin of fistula. About the center of 
urethra 1* a soutll opening vesicovaginal septum 
absent From the o* two *car* pass over into postc 
terior vaginal vault utcni* movable condition* 
unfavxiralue. Attempt* were made to dose the 
fistula, and the patient remained dry for two daj-* 
The wound was not healed when the suture* were 
removed, ilay 37 formation of a rectovaginal 
hstulo. On Jul) 28 a redovuginal fistula admlls 
the tip of the finger Gas and free* pass through 
vugina. Qosureofdcfectmvaginaandalfourethra. 
August 1 * a fistula formed In the lovrer angle of the 
wound through which im* gas and fa?ccs Januarj 
aS 1R81 the following ii found from the o« cxlencu 
bridge like scar tissue to the posterior vagmal vault 
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»iwi interiodj to the rectil Thli doe* not 

allow the blo« and urine to flow through the fiitntn 
but tHowi the free* to p*M Into the v» glr». The 
•car tl«»ue wej cut but no better renlti were obtain- 
ed. The patient wai in worae condition thnn be 
fore. TTie rectovajlual hatula wae ckned again 
and the vagina opened 

Caie fj Reported by Schroeder (4) Primlpara, 
aged 31 enterrf clinic April fi 8B waa dtliwred 
by forcepa In March, aSi after protracted labor 
Sli dayi after delire^ imn and fecea escaped 
by way of vagina 1 m bladder pfolnpaed the 
entire urethra and the greater part 01 vesicovaginal 
aeptum wer e wne. Th poaterior vaginal wall waa 
preaerve d . About 4 centimetera above the anal 
aphincter la an opening eaally admitting the hnger 
A ves covaginal hatula admita two fingera. The 
edra of VTUTa were freah ned, the cUtona exoaed, 
and the vagina cloaed. Two ftatulie peraated In the 
vagina om the ake of a aonnd ana the otbg the 
tlse of a lead pencQ. Through these emoe escaped 
constantly The rectal tuffula became Tn«ll>T 
Seven operatloni were necesaaiy before the vulva 
waa permanentlT closed and then a small batula 
persisted tbrou^ which tome urine escaped The 
reeton^nal fistula lUU had to be dilated every 
other day ii months after opsatlon. The pa 
tieat udnated every to j houn with great pain, was 
very constipeted, and menstruated pe rectum. 
Symptoms became more and more severe and tmaily 
intolerable. Gu and bcces passed Into the doaca. 
In October SSi the vagina was opened again, and 
the patient was greatly relieved. All syapt ms 
disaj^wsred. The cIom was filled with gas, 
feces, and crinafy coocrementa 

Cast 14. R^ned by voo EHtid (7) n 
para, aged >9, was delivered by forceps 87s 
Soou after urine tridtled from the vagins. 
natkiD showed a large opening from the vagina into 
the bladder Only the anterior portioo of the 
urethra eiiits Cloaure of vagina November 
1880. Six days after operation union seemed com 
pi te. However by December rd there was 
an opening a centlmeten long and i centimeter 
wide, \ttempts were madw to dose t but without 
success. By January &8 the pstieiit wns In 
worse condition than before operation. An opeoloc 
was TTisdn about i centimeter above the extcniu 
inhinctor drainara tube was loscrted. The pa 
tient was anemic Lmn loes f blood dnnnc and 
after attempts to close the vagina. On October 
881 tfc* recCovnginal fistula waa made larger by 
thermocautery Afte seven openuioot and om 
year after tbii first attempt, the vagina was per 
mancntly dosed. The patient retains utIm 3 houia. 

riiTT 5 Reported by KaJtenbach (14) Opera 
tlon performed as a last resort. The patient aged 
^ had had f(7ur operations f r veakoragiasl wnla. 
Tmtc was dcatricJal contraction of the vagina. Two 
unsuccessful atterupts were made t dote the 
fistula then a rectovaginal fistula was formed. 
Four operations were doM to dose the vagina 


resolts satisfactory The psticot urinates per rec 
turn every 3 to 4 houri. The menstnisl flow Is 
by way of the rectum, without pain- No fecal 
matter n r gas in the vaglns. The desire to pan 
unne comes on very snadcnly showing that the 
bladder empdes the uriM Into the rectum only alter 
it b fnU. TTirc* months afte operation the recto- 
vaginal fistula till had a tendency to contract but 
was large coongh for mdex finger to pass. Tlane 
was a mucous fold which dosed the fistula and kept 
gas and frees from passing into the vagina 

Casts 6 and 7 Reported by Fntsch (8) One 
patient ope ated on years m uiinatee per rectum 
DO s)rmptoms what ver The second patient was 
operated upon four veari ago she works hard, has 
no symptoms and unnates per rectum 

Case fl Reported by Kuester (18) Patient 
aged 55 had the entire urethra and also the vesioil 
spihmcter removed fo caron ma of the dltoris 
On year after this operation, a large rectovaginal 
bstula was reiHi- and the vagina dosed. A small 
fistula perabicd but caused so little inconvenience 
that DoaticiDpt was nude to doseit. A few months 
later b wevei the patient came back fufl’enng In- 
tensely due to stones m th vagina Six stones 
about the sixe of s pea were removed. At thb tune 
an attempt was aisde to doae the smsU fistula. 
Howeve It became larger Th pstieot urinates 
per Mass e v er y two bourt and feels well and happy 
Cas* h) Reported by Lebedeff ( ) The pittuit, 
a peasant woman s8 yean old, was perienly wed 
in her >'outh. She was maroed at 16 and soon after 
becaiM pregnant She was in goed health until the 
end of pregnancy wh n ahe nouced ireding of the 
{m op to kneea. 'Several honn after the beginning 
of latw she had couvnluona. In labor five 
•poDianeoas debvery of a large dttd child. Ln 
mediately aJterwarm the piatient could not retain 
urine. From time on for almost is years she 
suflered f om incontinence f utIm and from imts 
tion caused by the constant flow of unne This 
finally kd the part nt to seek hdp at the hospltaL 
Examination showed a general^ contracted pdvb 
a tear of the perineum ol first degree the lahla ma 
tom chafed and extremely palnniL On the right 
labium minus was an opening ne h«lf 'endm te In 
diameter the left being tom to its base. There was 
DO external opening of the urethra complet de- 
ttmedoQ of latter Immediately behind the ex 
temal opening into the vagina was a nng-thaped 
acatrix lurroandiiig an opening which admitted 
about bwif of the forefinge TTire was a mass of 
scar tissue from the neck of the bladder to the ante- 
rior wall of vagina and passing Into the ring shaped 
dcmtnx described above. All thb was apparently 
th result of protracted labor with a lsj« child 
ing through the contracted pelvis. Janusry 
19 890 an ixtmcial rectovaginal fistula was formeo, 
about cen dm et CIS long, and the edges of the vagin- 
al and rectal mucosa were united with catgut. A 
drainage tube o centimeters long was inserted and 
removed on the ninth day The patient menstruated 
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with but little p*iD On February a the vagina wt* 
dosed Three dayi after operation the patient 
menstruated with great pain. At the twit mertstrual 
period there waa no pain. She controli urine during 
day unnatlnn every 3 to 4 houn Three and 
one half month* after operation, the condition of 
patient was a* follow* She la able to retain urine 
3 to 4 hours and even longer The unne la dear no 
albumin. Menstruation every three weeka lasting 
3 to 4 day* without pain, no dota. Farcal matter 
never paaied into the varina. The patient feels ao 
well tnat she consider! ncncU entirely recovered 
Case 30 Reported Jakowlew fia) Primlp- 
ara, aged 26 waa adirutted to the hospital June 
2 iSSg complaining that, she could not retain her 
urine One and one half months previous to this 
the had given birth to her first child labor lasting 
four da^ child dead, unusually large The mother 
waa m bed a long time After this she noticed unne 
continually drlbbbng from the vagina. There waa 
nothing abnormal in the pelvic cavity eicept a fiatula 
which admitted the end of the little finm and was 
furrounded by tear tissue Through ^ external 
opening of the urethra, no catheter nor iound could 
be pawed. The vaginal wall* were formed of tear 
tiuue A finger could be passed through the open- 
ing in the vaginal wall Into the bladder The cer 
viz could not be reached. There was also an open 
ing into the rectovaginal septum It waa impoa^le 
to perform any plastic o«ration September 30 
eplsiodeula. The entire nrst week after opcralion 
a large part of the urine waa passed per rectum and 
the patient remained dry OnOctobw? the suture* 
were removed and the wound was healed throughout 
its entire extent On October i a imoll fiatula was 
discovered in the upper part of the wound which 
allowed urine to etcape By November 7 the urine 
ceased to Sow throng the utula m the upper part 
of the wound. Two months after the firat operation, 
urine flowed from the vagina Into the rectum ana 
waa retained there On November 26 epialodelali 
waa completed no untoward symptom after opera 
tion. Two months have passed and patient re 
mains dry The urine accumulate* in rectum and 
la retain^ there a to 3 hours and sometime* even 
longer November 29 to December 5 Client had 
diarrheea which was rather profuse After ceasa 
tion of this to the time when the patient left the 
boapltal, January 25 1890 there were no pathologic 
manifestation* 

Case 31 Reported by kotcljanaky (17) Pa 
tient aged 25 married 5 jcais, gave birth to a 
fuH term dead child Parturition difficult lasting 
48 hours. Several hour* after dcUvTry she noticed 
InvoluntaTy flow of urine She entered the mater 
nlty dinic November 3 1889 two month* after 
delivery The patient was weak, exhauated, nalc 
■iiH thin chest normal blood normaL The labta 
were normally developed. K catheter inserted 
into eitcnial opening of the urethra entered to a 
depth of about o 5 centimeter*. This waa the only 
part of the urethra which remained Intact. In the 


vagina were bands of tissue end even after tbelr 
removal the finger could be inserted only 3 cent! 
meters The cervu could not be reached In the 
anterior and posterior vaginal wall* were openings 
communicating with the urethra, bladder and rec 
turn The nrethrovaginal and vesicovaginal fistulte 
were fused in consetmcnce of which the middle por 
tion of the front wall of the vagina wo* absenL The 
rectovaginal fiatula waa in the most remote piart 
of the vagina. On November 19 the urethrovcsico- 
vaginal wula was dosed with carboliied silk six 
deep and four lupcrfidal This was UMucccssfuL 
November »8 a second operation waa performed 
with negative result When atitches were removed 
Dectmbw 4 it was noticed that the rectovaginal 
fiatula had dosed. Four other attempts were 
made to close the urcthroveslcovaginal fistula with 
out succe** The patient made a good recovery 
aficr each operation It was now dedded to dose 
the vagina and make a rectovaginal fiatula. The 
patient went home May 1890, to Improve her health 
and returned September ai 189a The entire 
vagina was covtrw with dcatndal tiisue even less 
penetrable than before Her general health had 
improved. The operation wo* done at two different 
itara first the formation of a rectovaginal fiatula 
and second episiodnsi*. On October 6 1890, the 
reaovaglnal utuli waa formed ijs centimeters in 
width. A drainage tube waa inserted and taken 
out the sixth day Union of vaginal and rectal 
mucosa was so firm that no trace of It could be found. 
The bowels moved twice a day and did not pass Into 
the vagina. On October 21 the patient began to 
menstruate flowed only twenty four hours Octo- 
ber 26 epiriodeisls was performed. On the first day 
the unne was passed through the anu* patient dry 
Mlctuntion 3 to 4 times a day October 29 there 
were sign* of irritation of the bladder the urine wo* 
diicolowi, temperatare 38*0 This was the only 
rise m temperature during her stay in hoapltoL 
Four operations were necessary briorc complete 
dosure of vagina was effected. November 26 
potienl was dismliied from the boepital In perfect 
neaith. 

Case 52 Reported by Rossi (28) Large vealco- 
vaginai fiatula rrith deatruction of orethra. Forma 
tion of a rectovaginal fiatula and colpodel*!*. Anal 
•phinetCT retain* urine a to 3 hours. 

Case 33 Reported by Liplnsky (19I The pa 
tient aged 28 had had an abacesa in tlw right in 
guinol re^n leaving a fistula. This occurred 
two yean before marriage. One year after mtmage 
another abscess formea in the region of the right 
posterior fliac spine Two yean after marriage 
the patient had typhoid fever Fifteen roontha 
after this she was oelivertd of a dead child after 
three day* labor Two days after delivery she 
began to urinate involuntarily and two weeks later 
July 23 1891 she came to the clinic patient ommlc. 
On the anterior wall of the vagma, at the level of 
the margm of the vaginal inlroitus Is a fiatula lend 
mg Into a carity In which the horixontol and dc 
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iccndint branchet of pabi booo tre fd( bdotr 
TTie ntmn u tfijunah paJpaWc fy rertol touch 
the vagina li much retracted. The vagm*} muctna 
cousbti of ciciunciaJ tiaiu Tber { blUc left tJ 
the urethr*. Sc -e «i ettempti * r made to clo« 
the fifluLi, but thei acre unw enful The pa 
Uent left hoeptiaJ to iinpr •cherhcoJih Sh enter 
ed ngain Oaober 4, iSij Ociobw ii cpi^tocletii 
f.as perf nned but on removing the tutored there 
aa* ttiU a»maU h tuLa in one corner (tRSovembeT 
15 a accortd operation woi performeij rwultlnj In 
complete union Hon vw there irai in ntlnence 
f ttrine and a rectova^laal fulula ha 1 lo >« made 
Incu»D n ih tmtcrxi renal »ail umimetera 
long at level f aupenor Ubera of anal ^duncler 
A. llap wa dmectnl f om a h aide f the vulva and 
the Ircaheoet) aurfom nerc united u th mctatll 
utorea \ Selaton ntheter aa tntrodu e»l into 
the \a4pna through the mjJbvula The atheter 
waa ohatru led th tunl da\ and a glavk tulw had 10 
be inaened, S era! operalwHi n re necewarv 
before union woa complet and then a mall tMula 
r mained The pot nt woj freakened from th 
repeated operaiion* she left the hoapflal to 
ret ef her health The un« liU lloaeil n 'olojt- 
tarOs Little bv litUe the unse eoK^l t d « 
In \ujiut of tile foilortisg >'car ahe orloate'l t 
to i tune* in ^4 hoara, oot dunog night She has 
oopain the onne ij dear metnaa d atoolaoomiaL 
C*8Lj4 Reportelbj Lipimhytiol IMnuru/a, 
aged j djehvered year* Sef re ( a dead child 
Ithcr Luting ^ dava OeLrery au fuUoai^ i> 
f ver and in •olunlary micturit oa On January 
i i&9d ibe entered tbo hoapltal betcTnal ure 
titral oribce lead* into a canal c otimeter 1 ng 
The superior edge of the tutula iv f rmed I t a ll p 
ertendikg to the ivmterro vaginal «ali Theolrrua 
can oot be fdt On the pottedor vaginal a all (a a 
aeoucircolar dcatria rurroundloK a rertovaglQal 
fcatula cpilmetcr xn length FpUiodeida 
Small hitula penitted in aupenor angle of «ouod 
TH* was do*^ by a aecond operation 

Caac* 35 aod 36 Reportrf bv Rj-dygier ( q) 
Entir orethra and neck of blacKier reirwved for 
cardnonuL Two cases In order to keep fxcal 
matter from enleriug the vagina and bladder a 
tnangolar dap was cut from the potlerf vaginal 
wall thus fcirming a triangular reaov jdnal lutula 
Thlj flap was then placed imo ibc rectum thefistuU 
dosed from tbo bottom up ao that there remained 
only a fajind-ahsped opening above TJits 
acted ai a valve and allowed the arm ( piua Into 
the rectum but not the m or hrcei lot th vagina 
The opening most not be 1 ft too large or ei*e the 
flap ndght *wtiig through it into the vagina The 
varina was then dosed 

The find case wa* not lucccssful because the pa 
dent did not remain in ihe ho^lal until the vagina 
was compitteiy closed, "nie *ec nd patienl ttill 
had a small Ustula in the wound t be ckaKil later 
Case 37 Reported bj Rhaichkina f 6) In lhi» 
fW«<« there mas great kw of substance liter deilrery 


V lonritudinal opening wa* rat le into the recto- 
xagmal wall and the \amcu dosed after f vt open 
tioni Two rootUhi after operation the patient 
unnoted b> rectum ever) 3 to 4 houn Menstrua 
tfon was per rcclum, 

(.Ast Oallei (0) raenboQs a case in which a 
vx-sicovoRinal I stuU existed. The vagina w a* doted 
and an pcning wo* made into the agiaortetaJ 
septum Th patient h 1 wed and was abl to boj { 
urine i o hour< 

Case jq I emonaJ case desenbed at the betnn 

oing f anid 

Ca<l 40 Reported by Cummings ( 0 A pa 
tlent agwl oj had nenilre alocghing oi the Wad 
dcr foil Rina tjginoi hys[crcctom\ There wa* a 
larw mns 7 evened bhtldcr mu exa o the vagina 
an 1 ureteral peaings *0 near ihe edge ol the open 
tnr as i pred de lowc of the tuJula The re 
•alt after a auraber f operations wa* not entirely 
satuljci rt HHCC it a mpoaaifilc omplciely to 
K»c the ogina iraall opening perfci«img near 
the all f the urethra through which a unail amount 
f unne escaped. The patient % cpnte saiff6cd 
when she c mpare* her preaent onbtion with whit 
abe uff red poor to oper«twn 
Ca»e 4 1 Personal ca*e described at the begin 
UDg of ankle 

DATES or mn 0PtR.\T10\6 
\tc>rdu)g to Ljjiuvlj the hrst utiTuotwri 
of the rectal sphincter fur the control of the 
unne alter the formation of a vcsicovapno- 
rcital Wtula ami closure of the \'Bgfna (col 
pucicisn) or the \■d^o fepulocleisu) is to be 
credited to Maisonneuve rrho performed the 
operation but wilhoat gucceu TTie opera 
two had been suggested but not practiced 
l>\ jobert in i8j6 nnd Bcnird in 1845 
Vmabilc blbbographj) It is interesting 
to »tudv the occurrence of the operations by 
decades since natunilij there would be more 
pnor to thepertection ofplastic pcivjcjurgeiy 
In the following tabfe the cases arc arranged 
b\ decades in accordance with the date* of 
the operations or where thoee are omitted 
according to the Ume the casts are reported 

CMwWrDotlM 

1S5 to i8« 

86 to 871 

871 to 88t 7 

881 to 80 

891 to 90 7 

901 to 91 I 

9ti to 916 a 

Tlic large nomber of coses dtmng the 
decade 1881 to 1891 may be opkincd by the 
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great number of the operations m question 
(ii) performed by Monsani and reported b> 
Spmelli It 15 a large number of operations 
to be performed by one man and can onlj be 
accounted for b> poor obstetrics and that 
the unfortunate victims of such work were 
brought to Monsani s clinic and ncrc in 
such a condition that plastic surgerj was hope 
less I would like to think that ^ such ob- 
stetne mjuncs m this country since 1901 
had been referred to skilled plastic surgeons 
who had cured them all However I am in 
clmed to thmk that the \aluc of the opera 
tion for the rehef of women otherwise doom 
ed to miserable existences has been lost sight 
of for I cannot beheve that Dr Cummings 
and I are the only operators who ha\c been 
unable to cure these tcmble mjunes of the 
soft parts \et the fact remains that 
only three cases have been reported in the 
last fifteen vears 

CAUSE OF LESIONS PEODUCINO INCONTINENCE 

In 8 cases no cau-e was mentioned for the 
defects givung nsc to the mcontinence Of 
the remaming 33 cases childbirth with or 
without instrumental dcliNcry was gi\'eQ os 
a cause m 35 cases In Keen s case pre\nou5* 
ly quoted extensive sloughing followed an 
attack of typhoid fever while in Cummings 
case a large part of the v'eaicov aginol septum 
was destroyed by sloughing following a 
vTiglnal hysterectomy 

In 4 cases the operations had to be perform 
cd on account of the mconUnence following 
removal of the urethra and portions of the 
bladder for mahgnant disease Fortunately 
primary caremoma of the urethra is rare 
but when It is met with one should not hcsi 
tate to make an extensive removal for fear 
of the resulting mcontmences which can be 
subsequently overcome by the operative 
procedures under discussion 

Diphtheritic ulcer and gunshot wound were 
given as causes of the lesion in the two re- 
maining cases 

NATURE OF THE DEFECT 

The nature of the lesions givnng nsc to the 
incontinence varied from vtsicov aginal nsluhc 
With more or less complete destruction of the 


vesicovaginal septum to lesions where the 
urethra was papally or wholly destroyed 
with hstuliE mvolving the rectovagmal sep- 
tum In 10 cases there were vcsicovagmo- 
rertal hstukc while m 13 cases there was com 
pletc destruction of the urethra In two 
coses m addition to other defects there were 
complete tears of the penneum 

A study of the cases will show that most of 
the operations were performed for most 
senous conditions of the soft parts after plastic 
operations had been tned and failed except 
m those instances inhere restoration of fimc 
tion was hopeless from the start because of loss 
of the vTSical sphincter This bnngs up the 
question of how many operations a patient 
should be subjected to when there is foiliire 
of plastic procedures After a fair trial has 
been mode and very bttlc has been gamed 
the patient should have the procedure under 
discussion explained to her as ahe may prefer 
it to repeated tnals with very little hope of 
success In a way every case of the opera 
Uon we ore considering is a confession of fail 
ure It b not and never will be an ideal pro- 
cedure At the most it is merely a way out 
of a senous difficulty Especially is it ob- 
jectionable since It precludes copulation a 
vital objection m the case of the married 
woman On the other hand, where the parts 
ore mtensely imtated by unnary and fecal 
discharges mtercourse is just as much m 
terdirtcd while m the one case the Vioman has 
great Buffering and m the other she is able to 
have a fairly comfortable existence 

nrE TECHNIQUE of the operative pro- 
cedure 

\s the procedure m the great majonty of 
cases b for the relief of unnary incontinence 
due to a vesicovaginal fistula the formation 
of the latter os a part of the operation b 
reserved for those cases like my first one 
where the vesical sphmeter is impaired by the 
removal of mahgnant tissue It must be 
bomc m mind that these artihcally made 
vesicovagmal bstuhe must be large enough 
to allow for subsequent contraction One docs 
not hesitnte to remove enough tissue from the 
vesiojvngmal septum to prevent the consc 
qoenccs of such contraction the formation 
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of vesical calcoU which were reported In four 
cases As a further aid toward preventing 
contraction the vesical and \’BgmaI mucous 
surfaces about the fistula should be united 
by interrupted catgut ligatures 
TTie same wammg holds true for the ard 
ficial rectovaginal fistula- It should be made 
Just above the internal aphincter musde 
longer longitudinally than latemliv but large 
enough to admit two fingers easily The 
two mucous surfaces should be united b\ chro- 
maored catgut or silk sutures Spmelll wort 
ed out on the cadaver a somewhat elabomto 
technique for the formation of the recto- 
vaginal openmg designed to pre%‘ent faces 
from being forced mto the vagina and giving 
at the same time easy passage for the unne 
into the rectum. As a matter of fact anch 
technique is unnecessary smce a study of the 
reportesd cases shows that a natural vaive is 
formed after the making of a simple opening 
into the rectum so that frecea do not flow Into 
the vagina consequently this aeddeot need 
not be guarded against 
A dr^age tul^ was used in the rectum in 
9 cases I very much donbt the necessity for 
its use and in another cose I would dispense 
with it altogether depending upon thorough 
parolyong of the tphmcter muscle by stitch 
ing and the occasional passage of the rectal 
catheter K drainage tube e\-ea withm the 
rectum causes considerable irritation much 
more so if it be passed into the bbdder b> 
way of the rectal and vesical openings 

in 15 cases the operations were performed 
m two stages the fistuhe vTsical and rectal 
being made first and the \ jgma subsequently 
closed- The ad^dsabllity of the twcutage 
procedure wiH depend upon the nature of 
the case being probably necessary in the 
presence of great imtation Howcvxr m 
the maforitj of cases a one stage operation 
will suffice and give just as good results 

UOETAUTV or THE OPERATION 
Smce the pentoneal cavity Is not in^DhTd 
either m the formation of the \Te8icovagmo- 
rectal fistula or m the closure of the vagina 
there should be no primary mortality con 
nected with the operation This is borne out 
by the study of the cases since m only one 


instance Maisonneuve s case where the 
patient was operated upon m 1851 did death 
occur directly from the operation This 
patient died of a septic phlebitis a result 
easily axTsided today One of Morisani g pa 
bents died on the eighteenth da^ of pneumo- 
nia apparently unconnected with the opera 
tfcm One of Rose s patients died ten months 
d/£cr the operation from ncphntls which an 
autopsy showed did not result from the opera 
bon. Another of Roses patients died about 
rune weeks after the operation which was per 
formed for mcontlnencc following the re 
mo\rtl of the clitoris, urethra and the entire 
\-esicovagmaJ septum. Death resulted from 
uraanm due to pressure of malignant metas 
loses upon the ureters. 

Therefore it may be concluded that the 
<^rab%'e procedures ore not dangerous hence 
ore justifiable for the relief of conditions which 
tn themscIiTs do not threoten life 

RisriTs Of rist operation 

It is eiccfdlngiy difficult to secure primary 
union of the colp«i>cleiais portion of the opera 
tk>D as shown by the fact that in only two 
instances did this part of the wound heal by 
first iotentiOD The resulting fistnic, how 
ever heal rather readily after the appHcatlon 
of canstlcs since there were only 6 cases of per 
sEStent fistuhe TTiat precantions must be 
taken against contraction of the rectovaginal 
opening is shown by the fact that such a 
contratbon was mentioned m 9 caset 

ymenoMAL rsscltb 

Eijierimeotal work and a study of the re- 
ported cases show that the rectum can be 
used as a substltnte for a urinary bladder 
without giving rise to rectal irritation- In 
not o single case of the 41 was such irritation 
reported. The urine docs not give rise to 
uncomfortable dlarrhoai, although the stools 
are somewhat softened by the unne. At times 
small amounts of liauid feces ore passed 
with the urine. Usoally however there are 
one or more formed itoob a day in addition 
to the passage of the urine at Iiequcnt inter 
>■813 In 5 cases the patients were reported 
as being constipated 

The length of time between the rectal 
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unnar} ev-aoiations was mentioned in 23 
cases The urmc wtis retained betr\ccn two 
and three hours m 5 cases while m i case 
each It was held for one hour sLt and be 
tawn SIX and eight hours It is \ erj possible 
that highly concentrated urine would cause 
a certam amount of irritation of the rectum 
and lead to increased evacuations but such 
a condition of affairs could easilv be o\ercome 
b> a medianal treatment 

Considerable mtercst centers about the 
menstrual function after the operation Since 
most of the v.'omen are at the child bearing age 
and are menalrualing regularK at the time 
of the beginning of the incontmcnce the 
menstrual blood must either piass bj wa) of 
the onus or be retained witlun the uterus. 
In 13 cases the r\omen menstruated ofter 
the operation through the rectum without 
apparent mcon\emence while in 9 cases 
menstruation ceased after the operation with 
out apparent cause unless it could be ei 
plamed as due to the trauma giving nsc to 
the \’csical defects Whether menstruation 
ceased or persisted there was no particular 
reason to fear colon infection of the endomc 
tnum from faxal contamination through the 
rectoN aginal opening In the first place usual 
1> the \agma is free from faxes and secondl> 
cases where there arc extensile rcctomginal 
bstuli; with a bathmg of the cervox with 
fEcal matter do not result in infection of the 
uterus 

The steps nccessan to be token where there 
is retention of menstrual blood from adhc 
sions about the os haie ahead} been coo 
sidercd 

ASCEVDENG RENAL rNFECTION 

There was absolutel} no proof that the 
formation of the cloaca resulted in ascending 
renal Infection In m> first case the unne 
was collected exommed and found normal 
The onl} doubtful case ahead} mentioned 
was one reported b} Rose m which the pa 
tient died of nephritis ten months subsc 
quent to the operation Howeixr Rose had 
in mmd the possibilities of ascendmg renal 
infection and sal’s disUnctl} m the report of 
the case that the aulops} showed that death 
was not due to ani'thing connected with the 
operation \gain let it lx stated that this 


freedom from ascendmg infection is undoubt 
cdl> due to the fact that the ureteral ontices 
have not been mterfered with and that 
iTry few <X)lon germs find their wa} into the 
bladder 
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SLRT0T-\I Tm'ROIDPCTOMY 

n UILLVRD n\HTLbTT \ II III) I V C b Lott 


I NCOMPLETE rtLief for a cumjwirativdj 
large pcrccntagt of tOTH. goiter patienu 
after unilateral th\TOi(lectum\ long ago 
cun\inced me that Njmethjng more ex 
tensive in the wav of ipcmtive thempj was 
indicated m manv of these cas<^ It wob 
then natural to add Hgation of the oppokilc 
thvroid vcbdeN and later on a partial rewc 
tion of the second lobe at the time of the 
ongmal operation It vras onlv after being 
driven to a coniiderable number of secoodan 
partial lobectomies that I became tbvruughlv 
convinced that we must make the ongtnal 
jperaiioD more extensive than had hitherto 
b«D contemplated if we were to expect the 
complete relict of toxic bjTnptoms in a large 
percentage of these patientt. 

The desirabiJitv or even the neceswl> of 
remo%'uig at times a large portion of thvTOid 
tissue from Uilfi sides seems to be a relher 
recent outgrowth of unsatisfactorv expcneoce 
In this 4vork koehcr in earlier editions of 
hi3 Tfckiuqvr makes no mention of bflateral 
lobectome and gives onl) a few hoes to 
bilateral resection 

How (iifferent is now the mclmation at the 
Majo Clmn. as expressed hv Balfour (i) Id 
the large majontj of these cases tht process 
of disease Is not conhnevl to one lobe. A1 
though one lobe maj be much larger than the 
other vet a similar condition exists to a lesser 
degree on the opposite side ExtirpatioD of 
a single lobe and isthmus In this type is rard> 
a satisfactorj operation It b therefore 
necessary in man) of these cases to remove 


ixmlons of Ijoth lobes This Ijct is well H 
luslrated In statistics from the Ma>o Clinic 
during iQM Of 7b? non toxic th)TDi(l5 5tt 
were clasMhcd as multiple adenomata or 
diffuse colloid the remamder being single 
adenomata cvxts etc Of these 533 an ex 
tirpatlon of one lobe and isthmus was ptr 
formed in 18 per cent m 35 per cent one lobe 
the isthmuv and pan of the opposite lobe 
were removed while m 57 per cent a double 
rescition wa* done This is sugg&Uve and 
inditatcai that greater Lflorts are being made 
in the surgical treatment of goiter to obtain 
not onl) aaiisfnctopv results but to obvnate 
ai> much as possible i recurrence of the condi 

tIOQ 

The same author li convinced that no div 
tlnct line can be drawn between toxic and 
atoxic goiters as shown b) the following 
It b well known that goftcra which for some 
)Tars hav'e produced no rccogmzaiblc hvmp 
toms ranv graduall) become associated with 
marked degenerative changes in other organ 
particular!) those of the cardiovascular sys- 
tem 

\\c surel) can hnd justilicatlon for the 
removal ol rcIativTl) large amounts of thv roid 
tissue as a routine proccdarc There arc 
of course isolated instances m which the abla 
tion of a 'j’st or of a soUtarj adenoma mav 
complctcl) satbf) the reqairement at hand 
that thb cannot ^ true in the great majorit) 
of cases however becomes apparent when one 
contemplate* that enormous Ma)TD Clinic 
expenence summarised b) Balfour (i) vai. 


K«>d Wton hMtbn Wnul ^ OrvRXifacieU Amcuuia, IVhiU VprljWV Wait V j 
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IIk il Aing the Hoc of incWon whDe the patient 
kin the upright |>rwtlon 

It U djfficuU to dsMif) wnth any simpUaiy tbc 
vanous changw which arc found m enlirg^ lh)Toi<lj 
which are not aa»oaated with lymplonu of dltturbed 
funaion. It U accepted in our clinic that the non 
tone goiter U one in which there u no eWdence of an 
epithelial hj^perplaala or hypertrophy aulTicieni to 
cnaracterlzc the gland. The«e timple enlargcmeota 
of the thyroid maj therefore dc convenienth 
divided into tfto group* (a) tymmctric or thjToidaf 
shaped goiters (b) aiymmetric or nodular goiters 
(MtcCanv 4) In the first group the diffuse 
hypenropme colloid is the most i>’pical and frequent 
and 11 seen chiefly in the young Individual That 
this type of gland may undergo cellular hypcrplaatn 
and produce coratilutlonal symptom* U recognixed 
Between this glandular hypertroph} and the typical 
hyperplastic tiiVTold every pots iblcpathologtcpfct ure 
may be presented which explains the confusion 
existing in classifjing these changes. The second 
group or the asymmetne enlaigcments arc prac 
Ucally always due to single or multiple adenomata 
The essential paiholog) oT man> of the atoxic goiters 
examined in our clinic 11 confined to the presence of 
single cystadenoma. In 45 per cent however the 
increase in sue is due to multiple adenomata of 
\anou* t>T»s fWllson $) These are seldom con 
fined to one lobe although as a rule orvclobe usuall> 
the nght is consldcniblv larger than the other 
On the other hand nodular thyroid* may *till retain 
considerable resemblance to *ymraclncalljy enlarged 
thvTolds. Aderwmata ma> undergo aunott an> 
form of degeneration — cyillc (though true cyst* arc 
rare) fatty necrotic hremorrhagic (recent or old) 
calcareous, hyabne mabgoant etc \ arious com 
binations of these may be found In the same gland 
folloiilng the primaiy condition of multiple adcr»- 
mata 

Docs iL not then seem rational to conclude 
that the ncctls of most goiter piatients wall be 



Fig Chain fshing nsturaJly in podtlo to co er 
Ncar 


met b> a t>-pc of routme operation which re 
moves a large portion of th>Toi(l tissui cs 
pecialK if a svTnmctncal reconstruction of 
small lateral lobes is made? 

Balfour (i) writes after an exhaustive 
stud) of the literature 

The funcuon of the thvroid in the human being 
is problematic It ha* long been L.nown that 
the ^nd is ab*oIutely occcisary to normal me 
tabolisTi and that its rfile is probably dependent 
on an Internal secretion ycl In ipite of extensive 
experimentation the true active principle in 
this internal secrcuon is still unknown Neither 
has Its method of action been dijcovered Thu* 
far our knowledge u practically limi ted to the fact 
that iodine in various combination* parlicularij 
thyroldin discovered bv Baumann In 1805 i* nn 
esicotial to the thyroid but a* yet no cheraically 
pure substance which retains it* physiologic actiedty 
has been isolated The gland is innispeniaHe to the 
maintenance of health) life and in order to explain 
It* function innumerable cipenment* have Iiecn 
made and man) theories advanced but all such 
theories are still conjectural 

It 13 hardl) germnin in a purcl) technical 
stud) of this kmd to consider goiter os an\ 
thing but a tumor m the broadest sense 
Still I must add for the sake of completeness 
that a preliminar) stud) of thct>c cases is 
facilitated b) following Plummer s (3) division 
of them into four groups (i) non h)7x.r 
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J 5 1 fiiK t in pifcitKjo f r upffttJ u lb be*J 
thjx>« tuci ^ t poubk thout utl'ff dor tb 
re^ptr u,-* m or pronuawx. t tumof ind I D U 
lifiKU/tuTUt dd en 

plastic atoxic (j) non h\T>crplisUc tone 
(j) hvperpksUc atoxic (4) hjTwrpla^tic 
tout 

\\hcn wc Come to consider exe^lrthalmi 
letter one cannot discitw full) in a paper on 
technique the important nutters of pre 
liinLnar> Lijtation condition of the patient 
8 k,ill experience and judffment of the Indi 
vidual operator etc It 13 sufficient for the 
purpose in hand to assume that vre are deal 
mg with a patient who finds herseff m a 
quiescent interval and 13 as nt as she can be 
made for the rcino\’al of tb>Toid tissue The 
question which here confronts us is. the 
amount to remow Balfour aoswers it in the 
following words 

1 our dJni the rem vil of * Urge pert of the 
hypencti e gUadUpraetkedaod tofai uisLdovo 
have been no lymptona which might be do 
to dehdefll thyroid secret on io any of the poticQU 
with exophthalmic golt The enure rl^t lobe 
Uthmoaand apiart of thelcft lobe sorDetlmcaaaiiiucb 
ai four fifths of the active gland, ahould be remo%'ed, 
aaarnJe It U ot t all uolILely that InperfarTmng 
a ao called total utirpollon of a lobe, amail alnroat 
imperceptible plccet f gUnd tb u may be retoioed 
which perform a part of the thyroid funetJOD 
Although the tendency U to rerooTe roo e of 
tlw gla^ vet practtcalfv never U le*a jiaod retained 
than ih ixeoftbe ormal gland. 

Hunnfeutt fro) did extensive nanot'af ol 
dogs thyroid with the result that no mj’XO 
dtmn appeared when sn eicecdmgly snudl 
portion of the gland was left behmd 



riR 4 \ thor aueathekia pparatci 

The tubtotsl removnl of one of the 8\stan 
of ductless glands the thtToid no doubt 
has some tSect on the others related to i( 
though Nxry iitlJe definite clinical knowledge 
exists on this subject Haisted fg) after 
extensive experimentation disaoases the effect 
upon the other ductless glands notabl) 
bypoph>-8»8 and parathyroids. He thinks 
that the changes which ha\*e been noted in 
other ductless glands after almost complete 
thjToidectomy rvTn if colloid u found in 
their aubatance maj be evidences of normal 
or hypoQCtinty rather than of compensating 
h>T>eracUvit) 

C II Maju (’ll) struct the tej note of 
mj subject when be wrote after 5000 goiter 
opemtions had been performed at Rochester 

Opemtion In cues of hyperthyruldlxm sppesrs to 
give shout 73 per cent of cores, sfaQe tfa irmilnlng 
3 per ent are more r less benefited sccordi g to 
the degree of complication t d tb stage of the 
disease Probably 0 per ent ha\T some degree of 
elapse In from one t three yean sfce operation 
usually manifested by the return of symptoms In 
these tare cases further peiation b> agBUni tbe 
veasdi and In most cases by remor^ of a portion 
of the remaining lobe improves tbe conditloo of tbe 
patient by reducing the amount of thrrold iccrcticwi. 

Asstntedb\C H.Ma)o(ii) thesecretion 
of the thyroid has ver> much to do with men- 
tal and ph>’alcal drvxloptnent The tech 
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Fig 5 The ibetti toiroundinc the rite of operatkc aad 
cu pel i ng the patlcnl t body »re tarried irp over the l»ce 
th\a *«:unng tor the op«»toi t. perfectly (ree held. 

mque proposed herewith must then be cm 
plo} cd only in the treatment of adult patients 

Between Jul> 1915 and Julj 1916 I 
picrformed subtotal thjToidectom) on 26 
patients employing the technique which is 
detailed under the following aght captions 

I The skin tnanon Ko^er s collar m 
asion seems best adapted to the surgical ex 
posure os well as to the later cosmetic require- 
ments The examination of many necks 
after operation from my own and other clinics 
demonstrating scars I’arv'mg m shape from the 
letter U to a straight line con\’iQced me 
thatanmasion cannot be most ad\’antageousIy 
placed after the lad) is m the recumbent po- 
sition with the chm ele\'ated It Is taken for 
granted that most women will want to co\cr 
the scar for the first )’ear at least with a chain 
or string of beads (A few will consent to wear 
a ribbon o\er a high traii3>er3e acatnx which 
has resulted from an attempt to excise old lign 
tion scars,) WTiat is then more logical than to 
mark (Fig i ) the neck with the patient m the 
usual erect p>osturc and haMng a cham faltmg 
naturall^ just where she desires it (Fig 2) so 
long as this remains compatible \vith surgical 
requirements Smee I ha%x followed this 
custom a slender cham has accuratcU fitted 
e\er) scar to the intense satisfaction of those 
chicfl) concerned 

3 Position of patient In clc\Txting the 
upjxir part of the patient s bod) we are simpl) 
taking ad\’nntagc of an age-old pnnaple 
calculated to mmimuc bleeding in the field 
of operation 



Fig 6 Tbc laltrtl lob« of the thv-imd »re erposed b> 
tbcciutiMcuy limturavcdimioa of t&e rfbboQ musdo. 

The head is thrown back as far as possible 
(Fig 3) without intcrfenng with respiration 
thus giMDg the utmost prominence to the 
tumor and faahtating its ultimate delhery 
My attention was long ago attracted to the 
advantages of this position b> C H AIa>o 
(8) The head must be rais^ later on to 
faahtate closure of the Tkound else very con 
aiderablc difficult) ma> be encountered m 
handling the structures v\hich have been 
divnded in a transv erse plane 

3 The anasthesia Various forms of local 
anasthesia arc emplo)-ed b\ all of us m select 
cd cases but since the widest requirements 
will be met b) the administration of ether 
thi!' method onl) will be discussed here. The 
emplovTncnt of the othcrvnse highl) useful 
drop method has two distinct disadvantages 
in connection with neck v\ork (o) The mask 
is m the wav and (6) thorough going asepsis 
13 prejudiced hereb) These disadvantages 
arc ovxrcomc b) the use of the mtratrachcal 
cannula of Mcltxer and indeed this admi 
ruble idea is almost indispensable m a vxrv few 
instances where collapse of the trachea is to be 
feared For routine practice howevxr a 
much less eiactmg technique will answer all 
the requirements uhich present themselves 
m thes spiecml field Two nasal catheters are 
passed into the pharvnx then connected to a 
glass \ which has its stem coupled up to an 
ether vapor flask and foot bellows os shown 
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I in rhe Ulrr I ih otd ttibc' att I \Jt d >uJ i ihr 
^ *nd Iht -Aipi rv th rotd -A_KtJ itV 1 

in Figure 4 \iter the mouth h.is been tlobctl 
with jdhubi%c planter thi hetl whuh »ur 
round the site of operation and (.t^er the 
patient I>>d\ aa tarnixl up o\cr the lace 
ihiR ) with the rc-wjlt that the ipcrator 
s«cure^ a pciYcct/\ free held and cam a 
sjoffular fcdinp of ieeunt\ 

4 UtfmoMatu m miint The Lieral Ijfx-* 
ol the th^^uld are espo^ed m the aii>tomarv 
manner bv tran verv. JiMsaon of the nhbon 
muscles and if posaHilc luxated out of their 
beds an 1 the superior th\Toid >cw:I <Jinde»l 
thu^ compkteh inxuig the upper pole 
(Figb 6 and 7) fl fufmerK lipatcd rn con 
tinuitN and at some distance from the pland 
both infenor thjruid artenes as will ns the 
lar^,e %essclii entering the Ijwir poles. The 
tirst of these tW3 tops niatigers the blood 
buppiv of the parath\Toidi.and both arcwhoU> 
uperflui Us if onl) a reasonable amount of 
enrebe taLcn with thi. maneuvtT t be Jmmi 
diateh described ) 

Each lateral IuIk: 1 ntsl gra ped in the 

E lane of intended amputation Ixtwcin the 
lades of Q 'p™’C cLimp (hig 8> and tom 
nrcb34?d onh tighll) enough tt shut t IT it 
blood bUpph Sometimes it 1 necrssjtrj t 
divide the isthmu btforc such a ixxJitle am 
be isolated although the. t» to be avoided il 
possible Care 'should bt excmscd toprev nt 
the bpnng jiedicle clamp from slipping back 
on to the parathvToid and recurrent nerve 
This can be accumpUahed b\ npplving three 
or four pairs of forceps to the goiter just 
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l>chin(l the inicndetl plane of tompresMon 
The mnj ir portion of the 1 )be i* divnded from 
iht tump with two strokes ol a knife leaving 
a wedge bapetl defect (Fig 0) Thu u 
rapidlj closctl up with catgut ►uturcs (Figb 
10 and II) and the compres ion damp rc 
moved If the wort ha* been rathtr accu 
ratelj done them usuallj no bleeding at all 
or at wofkt onlv a \er\ few small point* 
which have e>CHpti) notice purt and are 
readilj canirolled bv 0 upplemcntarv utch 
tr two The lateml lobule which is rec n 
strutted in this wb\ will tf course \ar\ in 
siu with the judgment crpencnci and inch 
nation f the operator For rca*on taterl 
elsewhere m thu paper I incline to remove 
8 verv large proportion of anv thjroid which 
u prwlucing toil jniptorru provided f 
course that I Micteed in leaving behind what 
looks and feel like relalivclv normal gland 
tissue The residuum on iilhcr icle of the 
trachea has in m\ owm hands frcqucntlv not 
been larger than a pecan nut vaomg of 
course with the original ixe ot the tumor nnd 
thechjractcrof the materui at hand 

5 Ijf^ation Permanent control of the 
manv bloodvessels Jivnied constitutes a 
rclutivelv prominent feature of the goiter 
technique hcnct it has been occur led sjX'Cial 
attention I have had lo-foot trand* of 
line catgut coilitl up in tububr containers 
(Fig 12) having a Literal opening through 
which it Is vvithdrawTi ns needed Thi 
package lit snuglj in the palm ot the left 
hand and there 1 no possifditv c f its content 
coming in contact with anvthing wherea. 
the loose strand which v\e have u&c<l hcato- 
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n* Q Two «rote» of the kuife *0 ai t lea t a wed^c- 
bnperl dc{ect dMde the aia>or portion of the lobe 


fore roust necessaril) be dragged over the 
field with the poasibU(t> of contajrnnatioD 
Ligature matcnaL handled in this waj forms 
itself into UQUSuali} secure knots and does 
not become soaked in tissue juices therefore 
does not become slipper) After it is tied 
and threads cut the short length held In the 
nght hand constitutes the onJv waste 

Economj in the use of this product bccotnes 
at once apparent since a lofoot strand can be 
produced at \er\ Httlc more expense than the 
5 foot strand in ordinarv use No iodine is 
emplo^ed in the storing fluid for ph>*8lologic 
reasons too obMous to mention 

6 n ound drainage A fcs\ operators are 
8ufliacntl\ careful and cle\'er alwa \*5 to lca\c 
a goiter ssound so dr> that it can be closed 
without drainage Man) others can accom 
plish the same thing if the patient s svelfarc 
IS not prejudiced b) the length of time rc 
quircd for them to do this The as erage sur 
geon howL\cr will expcncncc more satis 
faction b) draining goiter fields as a routine 
practice The usual mid line drain through 
the onginal incision practicall) aliNa)'5 pro 
duces an incquaht\ of the v.ound edges As 
a rule the upper lip rolls up and while as a 
u uni thing it become^ smoothed out in the 



FT* 10 Sbowlnc »turop left aft naht lobe of thyroid 
tuubmeut B Operator typlD* fir>t lisiture 


course of months occasional!) this deformity 
remains permanent In manv instances the 
adhesion which runs directly from the akin 
to the deepest part of the wound leads to a 
marked deformity because the tissue planes 
cannot readilv abdc ovtr each other There 
IS at times a deep depression at the drainage 
pomt and occasional!) tracheal imtation in 
consequence of the acatnx having become 
attached to this important structure 

For a )car past I ha\e been draining m) 
goilcrwounds throughasmall spbtrubber tube 
which IS laid tnmsNcrscU (Fig 13) across the 
defect and alloi\ed to emerge at both extreme 
angles of the indsion 0\er this are sutured 
the ribbon muscles high up and in a lower 
plane the plat)‘sma icith skin separateh 
MTien this tube is withdrawn the skin edges 
co-apt themselves so pcrfcctlv {hat an ob 
server i^ho secs tie patient 24 hours later for 
the first tunc is unable to tell whether drmn 
age has been emplo)c<l or not It is nce<llcss 
to sa) that no scar at all is left and that the 
median portion of the wound looks alto 
gether different from those which ha\ c been 
drained in the old wav 

The cntic might assume on first thought 
that a tube so placed fails to serve its proper 
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rif FoDcr»u* iBjpuUlKio the drift t rs rmp4tl]> 
cJo*ed withatjnt luture 

funcUon becauAC it do« not lie m the roost 
dependent portion of whnt la frequcotij a 
\erj extcnsiN’c defect However uroforrolj 
aailsfaclon ecpcnence has attended the use 
of such drainage this u perhaps accounted 
for bj the fact that we can by changing the 
patient b position make aD\ desired portion 
of the ca\nt) its most dependent one 

ilj eipencnce wfth drainage leads me to 
conclude that where eniplojcd at oil it 
should be for a rather protracted period 
Some of my pauents would have been better 
off had the drams been left m for one week 
rather than have been taken out at the end 
of one da) Somewhere between these two 
extrema lies the penod which will ultonatdi 
be determined upon 

7 Skinchsvres The appearance of a skin 
scar on the face or neck means so much to a 
lad\ that v.< arc justihed In minmiixing the 
disbguremcnt qU wc can \\ith this m mind 
I Orst sew the plat)‘Mna accuratel) and then 
use for a skin suture No oooo Chmese silk 
mounted on a No u non-cutting cambric 
needle The*e push thar wa) through the 
skin withont cutting and hence create a mark 
so tme that it can hardl> be seen The thread 
is left m place onf\ 2^ hours if the patient con 
then bear its remoxTil and no more than 48 
hours m an\ e\Tnt The oik has not com 
menced to cut m b\ this time unless onglnaJl) 
too tightl) dmwn and the result will surpri^ 
the observer who sees it for the first time 



r« T Lmk ooUi£im«>ithUtfrUopesui(throu|t 
hkb trtixbri'rblfui u« tbdn 

These tinv necdlet are so hard to thread 
that I ha^'e bad ibem slaroped onto the end 
of silk ftrnnds which arc held In readiness for 
t vnrict) of other purpose too ob\^ous to 
mention 

8 PosttioH in be4 Hvpcrsecrebon from 
the mucosa of the trochee follows goiter 
operations which entail much handling of this 
tube The mucus runs donm accumulatca 
in the lower olr passages and is expelled with 
the greatat dflhcult) contributing \Try 
forgcl) to the discomfort usuallj incident to 
this operation \ surpraingl) smooth con 
valescence can be secured as far as this com 
plication » concened b) putting the patient 
to bed on her face (Fig 15) with a pillow under 
the chest, direct!) after she is removed from 
the operatmg room If she mamtalns this 
positron or some slight modification of it for 
only the first fen hours during which hyper 
secretion is most m evidence the result will 



BARTLETT SUBTOTAL TH\ ROIDECTOin 


409 



/!/ 


Fig. 3 K tpUt rubber tube U lokl trunvendv 
acroa tbc defect tod tbe rfUnn matcfei are cutnrcd 
crveriL 

aa a rule be all that can be desired The 
mhallation of a tea m or very moist aJr will 
further contribute largely to her comfort 
during the 24 to 48 hours which follow her 
operation 

Twent> six patients operated on in this 
manner have shown resuJts which m every 
way approached the ideal All but one left the 
hospital \'ery greatly unproved as far as con 
ccm the symptoms with which thev entered 
Of course the number is not large when com 
pared with some present day statistics but 
perhaps there are enough of these cases to 
furnish suggestions for a future line of treat 
ment The list embraces e\cry variety of 
generalized thyToid disease and apparently 
the operation is equally efficaaous no matter 
what the form of the pathologic lesion 

In no case ha\x symptoms of thyroid dc 
fiacncy appeared although 18 months have 
elapsed since the first operation in this series 
was done There has not been a symptom of 

recurrent nervx mjury m the list, but three 
patients may ha\x had symptoms from the 
pamthyToids One of these three who was 
operated on six months ago cxpcnenccd the 
only wound infection in the list, and after 
being free from symptoms for four weeks 
suddenly fell in what her ph\' 3 ician considered 
an epileptic seizure She has had one of 
thc^ same attacks c\cry three or four weeks 
since with suspiaous tetanus like closure of 
the ja\rs and stillness m the hands She has 



Fig. Tbc pUlytma b sewed aa:tir»ld> »nd the skin 
h dewed with s \o ocoo Chinese tflk on a No i3 dod- 
cuttlug cambric needle 

resisted treatment with calcium salts and 
parathyTOid feeding still to be entirely fair 
one must consider a possible secondary para 
thyToid change even though wc can positively 
state m this case that the region m which they 
are eituated was not invaded at all In a 
second patient we saw ngidity of the lower 
jaw muscles and hands ten hours after one of 
these operations when a large hrcmatoma was 
discovered deep in the neck The symptoms 
promptly disappeared as soon os the blo^ was 
iiberatctl A Uurd patient exhibited tnsmus 
for an hour or two the night after her 
thyToidcctomy but has shown no disturbance 
of any kind up to this lime hvc months later 
The only f>aticnt in this senes who has died 



rig 13 Sbow^ the podlioQ of the i»tknl In bed d reel 
1) aftcrirmovaKroentli open tlxit room. 
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expc^enCl^d j fH«tTp<.niti\c jiijchobK which 
ttoa fatal ciRhtj two dnj’b after the ut)erdtion 
Her ccmipletc histjn folliwi. 

illu C No t)oj6 dge H) unfl bora o liUnofk 
»ale«Jidy b> oc {lailo I altent omes from « 
nexLToGc fac^v huj t« >ulcrv abo re ioiaoc no 
gollert or l Derojkali in th famiJj Pro ou 
Erallh had onJy bee f ir bhe baa ftJ aya been 
eitrt/n ly ncr\ ui and a I tin t I to of metan 
boUa na dmiiteiL very p objWy laiing from an 
u fortunate 1 affair It ng n ibc btrth of 
hdd fccv n y n go H life hja bceo n of 
worry 

Lpon di ting the e ber c mplaint wa ncr 
ou oe>* he had irem r of only tew m nihs 
iuraiKin pjlpil iwn of the hea t anl ti hy ar U 
of n month si oding Dunng the post month 
pal Dt haJ c mpiained f p ofu*e aeatfng and 
' somoja Gen ra) las* of at njrth aa* maried 
J nna the la*i I a rrw ihs PalKnt also had a 
hi nil cough alth Tpeet rat oo rxi « 
hiitory of f equent ao c throat JI nslniat mat r> 
wa* pracl ally ocg ti 

Exjinlnaiwn revealed f aalUttle wouud 5 feetand 
1 Itw-he* ID hetfht and wei 4 thing nly o pounds 
iler blin a'u iry .uKi muddy m ap(Karure and 
I*, e videncc of pruniua a d al peda. Her 
roft r »a rooderat ly targe the nght fdc hdiu 
larger iha (he left There tru a d finite thru! 
over the artefica on the right aide The voice waa 
oormul There auD evidence of preaiur cept 
alight dyffDm El phthalmos was not preae tanJ 
the mnota eye ympt ob ae ent ly miaaag 
I'at eol had lefioite iren>o Her heart was vk>- 
Iccitlv •eractlve T mperalore too pulse 
eenrailon to ayttoh blood preaaore 4 hseiDo- 
glooin 8o Urin was pale is color hpeiificgra 
ty ooo allud e m re4CtKin anth faint (race of 
albumm N gt no casts 

Sh ent red ih hoapftaL and aft three day» f 
real w a perated on Through a abort colla 
Imiion a r moved both halves of th thvroiJ a d 
the lathmui os well u the I ft pyramidal lobe anl 
reconatru leil right od left fofaulea bout one half 
Lxe f the pent ra d hnge using tbroogh and 
thro gh drainage and approximated all dl ded 
muscles and a El 

PalK t waa returned t bed a ih ppaiently 
very bttl shock from the operation R fula 
pastopernt c treutmeni f go ter was natit ted 
Dnnng the next few days in hospital abe vide ced 


aew mebodwlia and aaa frequently entirely 
irrational hav ng i be restrained in ber at times 
hive days ftcr operatw the goiter wound had 
eolircly he led and her further stay i the hospital 
aas haia tenxed by days of absolute insanity a th 
sh rt penoda of rational behavior The father look 
th iMst) t home i dayi after operat on Several 
weelJ aft raarda ae a t dentaly found her Id the 
btcrvalioD ward oJ the ty hospital A\Tie seen 
there she an* in j aeml iluporoua conditioo greatly 
maci led and appar nt!v of do mind She died 
m mhs and j days from the tlm of operatJoo her 
death ecddcoliy het g from exlrrme Imin tl 

While subjectix-c unproA'ement his left 
nothing to be desired tn this senes still I do 
not tnhe it into consJdcmtJon m writing of 
result* Bince uianj of m> curlier paUents 
bubjectBoftncofli/Vrfc operatioii>, hacedeclarcd 
Ihtmisehcb 8ubjcctj\e]> well though the ar 
culator\ aruJ other sj’sttans on careful exami 
nation were found to be far from normal 
Howexef I had never seen rapid poise high 
blood presbure etc return promptly to the 
absolute normal in a large percentage of tone 
goiter patienu until I began to perform subto- 
tal th\Tofdectom> fOf course one thouief not 
expect the repair of permanent anatomic 
ttsioQ> in o long neglected tosic case 1 \ 

companson of the original and ultunate 
tindjogs ut all thoe cases will be published 
after raore extended observation of the pa 
tieota has been made 

REPERJ SCEJj 
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\ STID\ OF MODERN OPERATIONS IN H\TOSPADL\S FROM AN 
ANATOMICAL AND FUNCTIONAL STANDPOINT' 

J E. THO\[PSO\ MB (Loxd) FR.CS (F„\o ) F\CS r\L\E»To\ Tlxk 

Tro^nwir o( Sc u pry LmnrrWjr d Tms 


B \ the term h^'pospadla5 is meant a 
de^ormlt^ of congemtal ongin due 
to the absence of some part of the 
lo^er or dorsal i\all of the urethral 
canal The upper or anterior i\*all of the 
urethral canal is alwa^’s present and is 
represented bj a shailoi\ groo\e or channel 
on the under surface of the bod\ of the 
penis This groove extends from the open 
mg of the urethra behind to the margin of 
the glans in front where it usuaU\ stops 
short Occasionalis it ma\ lie earned through 
the glans m the form of a Assure or the glans 
ma^ even be tunneled in a more or less 
imperfect manner Three \*anetiC3 of h>po 
spadias arc usuallj desenbed (i) the 
Momc or glandular m nhich the urethral 
onhcc opens just behind the margin of the 
glans penis (2) the fxiiiU m which the 
urethral onfice opens at some point along 
the botl> of the perns m front of the scrotum 
the fxnncal in which the urethral open 
ing IS behind the scrotum near the site of 
the central point of the penneum 
Balaiitc li\posfHidias (Figs i and 2) IS 
comparalueU common It has been esU 



1 jt I l 1 U' lUl tr h pu^paJU Pen held 
nd KUndalar re »kl Ir thiml 

ope Dj; A Uwrt d •'tAnce l>cWBd the tlandular nunrin. 

I p 3 BAbnk h p»r>padia Prepuce b< >!«! |mtU 
tl chlK boned ►crotum *eU f rmed teslklc' deseeded 
RroH brion tSc ViuibrtA ‘^or j ncal uil Lr) KculoinCAl 


mated that it is present in at least i out of 
even 300 male children The urethral 
ofienuig 13 present on the under surface of 
the penis just behind the margin of the 
glans m the place nhich would be occupied 
b> the frenum if it were present The 
frenum and under surface of the prepuce 
are absent The lateral and upper surfaces 
of the prepuce are present and well formed 
but not redundant enough to co\<.r the 
glans The glans is flattened and e.xpanded 
latenillj It is usuallj sharplj bent at its 
attachment to the bodj of the penis so that 
its under surface is hidden from new At 
Umes the bending of the antenor portion 
of the penis is so marked that the pienis is 
bound donm to such an extent as to be almost 
concealed bj the prepuce and lateral scrotal 
tissues The scrotum is usuall) well formed 
and the testicles arc in their normal posi 
lion The onfice of the urethra ma> be in 
the form of capaaous longitudinal slit or as 
small as a pm head In some instances there 
ma> be no trace of a urethral canal m the 
glans tsuall) U is groo\ed or fissured on 
Its under surface In other cases it ma\ be 
tunneled completch As a rule the tunnel 
IS incomplile inth its onlice m front or 
behind 



1 m j t nncal h>T''>-p3 P^cudobetm | hrud t 

tuQ nhitf Stlphu- nr'lN Drcnbrr A 
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Ftf 4 Pencrcniuj h po»pad** (UTiIt nd M 
tin-) 


Penile Itypcspodiai i dioracterberf b> the 
presence of the urethral opemnfl along the 
tKxi) of the perns behind the glaos but in 
front of the arrotura The ghtrts shown all 
the general choractenaUCi dc»cnbed in the 
baJaruc form Tht prepuce is well forrae<l 
and Its lateral edges blend with the scrotal 
tissues behind reMmbUng rmruature latxa 
The penis is often 8trong!\ bent at its junc 
tioD with the glans and the bod> fs bound 
down to the scrotal tis u«» The under 
surface of the penis in front of the urethral 
opening u occupied b\ a grooxe lined b\ 
mucous membrane which stretches forward 
to the margin of the (rlons nhcre it usually 
ceases abruptly The scrotum is usuolU 
well formed and the testicles ha\e descended 
Ferment li\fvsfnidi<is is characterized bj 
ha^•ing the uielhral opening situated for 
bacL. a httlc in front of the anus (Fig 3 ) 
The scratum is delt The testicles arc often 
retained m the inguinal canal in which eienl 
the scrotal tissues are poor)) developed and 
resemble the labia malora of the female 
These cases arc often mistaken for henna 
phrodites or the} ma> be brought iip Rids 
until the age of puberti when male character 
isUcs such as growth of hair on the face 
anJ breaking jt the wicc rc%eal the true 
ses The urethral gToo^e conforms to the 
t}^^ met with in the pcmlc lancti The 
lateral walls arc well deiTloped behind and 
the sides he m contact for a considerable 
distance forming a potential canal The 
condition u analogous to the phallic grooie 
met with ID the cloacal perus of the tortoise 
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li( ) to ibo% the msruicr u irhjcb tb« 

cki«ot u mochhed B£d the temumboa cJ the irctnoi 
truHlerrrd Irooi the dtMce t the perlDema eq h^her 
■ertebrelee 4 The eajnfcJtiui fora Uedder J 

otSieo <I»Kt ( rctw tad vm) l doeei, 4 rectum 
f nbvJoacei uia 6 efoanJ oribce it 0 , imieOeflu 
dgrt 8 Form found In the lortotee C fora m 
nwoMreme* P Tom found w f mnl* n»i»jpt»L 
(rrom Kdth (7 m EmUytitzj *4 ) 

and marsupials The body of the perns Is 
□suall} strong]} bound down and curved 
The glans diilers in no respect from the 
previous desenptions. 

In addition to these three forms a peno- 
scrctal vancty Is described where the urethral 
opening is far back along the penile body 

(Fig 4) 

ETIOLOO\ 

The cause is to be sought m failure of 
union of the sides of the genital grtxn e which 
IS present on the under surface of the pnml 



THOAIPSON 


HYPOSPADIAS 


413 




(0 


Fig 6 DlJigrami tbcrviog tbe imniter la vtikii ibe 
rrctum bccocoo tep^ted from tbe urogenlul (laai 
(entodcrmiU ckao) dorlog de^TfopcDCBt of tbe bmnin 
onbrjo 4 From the hanuui embr^-o 4 mlDiipetei* 
locg — tbout JO da>i (after Kelbd) B From human 
embrvo 1 millimeter* long — about 35 cla>a (after KdbH) 
C and D Later atagca of dcN-dopment i Wadder i 
Tohliaii duct (ureter and -a*) 3, entodermal doaca 
3 rectum f anoj c K. ckacal membrane c a. 
urogeiutal tinu* 1 mewblaat at junction of rectom and 
entodermal daaca B peiui tbe Umlu of tbe permeal 
deprcMloo (ertodcnnal doaca) (From Keith t n "tom 
Emhryvtciy mj iSgrpMoietj) 


ti\e perns The urethral canal in man Is 
de^eIoped m three distinct segments (i) 
the pronmal portion which corresponds to 
the adult prostatic and membranous por 
tions of the urethra and which is dented 
from the urogenital sinus of the foetus 
( ) the penile portion which occupies the 
bod} of the penis m front of the membranous 
part of the urethra and extends forward as 
far 05 the pos.tenor margin of the glons 
perns ( 3 ) the glandular portion which results 
from the tunneling of a ‘^leciol plug of 



Fig 7 IHagram iboving tbe itara q the e%'olQUon 
of tbe peab 4 Stag* «tn ia tortoue B *Uge i«n In 
ediidoa C iiage leen in manopul (kaagaioo) D aUge 
teeo lo nuB. IV pbalQc cajAi 1 ibaded i DUdder, 
j arcJfiU doct {ns) j, rectum 6 ptuJUc grwe aod 
canal 7 pi""* i doaca p doacal orlbce /o floor of 
pfaalbc canal ;/ topper daod. (From Keith * 17 m m 
ad ) Tbe esteriik ibo"! tbe 

po* boD of primlU -e orifice of urogenital snua. 


epithelium which is de^ eloped on the under 
surface of the glans 

TTie \*anous stages in the de\clopment 
will be followed more inteUigenth if we draw 
a comparison between the t-anous stages 
passed through b\ the human embrj'O and 
the conditions present as adult anatomical 
characteristics in the lower animals The 
diagrams shown m Fig 5 represent the 
\anous t}-pes of cloaca met with in amphibia, 
4 in the tortoise B in a monotreme 
(echidna) C and in a marsupial D It will 
be seen that in amphibia 4 there is no 
urogemtaJ sinus but that the bladder 
rectum and wolfBan duct (ureter) open b> 
separate apertures into the capaaous cloaca 
In the tortense B it will be seen that the 
rectum has shifted its position baclLward 
and opens into the upper and postenor part 
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[ IX '' l>ujnjm sbcTKijq; lb 'tixri la ibe de%cla(> 
nx i oi tbe homa p« ud pmrteuffl (L>n ^ 
|) B«tl Alter Djrur^ r es trv kollcaut Knbd 

nd H rtxoc > I U eoA embr^ j tmltmter* kiv 
iJiout X th eeLi // k esiQioetm kMX laboui 
e^ih eil in I BuCifTfer r* lonx About ai u eeki 
milJiaKtefk luox ‘Abuut tentii eei) v ti 
luu <] ba maiorii uroveo ul orioce beinir rairud 
U) liw kurface brt eeo Ubu mmnra be 

cocuoxert loacal p i U u/ciEemul mtKe «r> 
meiHiv 

of the dooca Further a coostncUou has 
xcurrcd in the aotern r and upper part of 
the cloaca separating from otT a brttle 
shaped caMt\ (urogeoitol sinus) into which 


btx Dra (b^ d tntiDK the RuMeQ Duplay 
teefaflkpae. Foil detcrlpUc* trrt 



(*) (•) (.e) 

I 0 Daxiams Oxmex tbrre I pc> ol hvpo^dki. 
I I pr Ul luib tbe RTiKn m the fum (nbilbe xr un I 

oprp ihI unoc paesev In tbe uroqniltal orilice A 
hidi tbe Ooor ol tbe pballk xroo v e bi formed, but tbe 
roxenital oritx n uixlo^ I m bkb the pbaUx 
xrocn u formed oUiteralrd od tbe ro^rti til 
<«)lire*ertesak meatm L mxen til nbet 1 frrn m 
(■xpui I jihaJlu UTixn nd nal 4. permanent 
me tn* 

)pen the bladder and the muclicnan and 
wollTian ducts Into it also opens the ureter 
whiih u a new dc\elopmcnt In the mono 
treme echidna C the urogeiutal sinus into 
which open bladder ureter wolfRan and 
mueUcrlon ducts has become preatJ> don 
gated and opens into the upper and anterior 
pjrt of the cloaca a m tbe tortoise The 
rectum has approiimatcK the same position 
In marsupaali D the urogenital sinus does, 
not differ in an> important particulars from 
that In echidna TTie rectum boTie\er has 
migrated so far backward and downward 
that It opens into the doaca t-en close to 
the doacal membrane i e near the penneum 
Tbe cloaca is much less enpaaou. than in 
B and ( ami at its upper end the urogenital 
Sinus and rectum enter b} separate opening 
placed close toftether If one comparer these 
hgures with the senes of human embrvos 


Ftfrc. aad Dnwijix^ (IluitratinK (be M 
tcctinViue 1 oil dr>cnptkm 10 trrt 
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(Fig 6) It IS clear tliat A of the human 
embrjo sene* sho\ving a section of a fftlus 
of (\lwut 20 davs is m the stage of adult 
amphibian development that B represent 
mg a fcctus of about 35 dat*3 is m the stage 
of an adult tortoise or monotreme and that 
C rqircscoUng a fmtus of a later age is m 
the ■'tage of an a<luU marsupial 

Up to the present we have traced the dc 
V clopment of the urogenital sinus which 
becomes the permanent prostatic and mem 
liranous urethra In onler to understand 
the development of the penile portion of the 
urethra it will be necessarv to follow the 
stages in the development of a penis In 
the lower ammals and its gradual evolution to 
the tv^ie found in the higher mammals 
The following set of diagrams (1 ig 7) 
reprte^t the stages seen in the evolution of 
the pcni-s in the tortoise /I In a monotreme 
(echidna) B in a marsupial C and in man D 
In the tortoise and echidna the perns is 
complctcl) intracloacal m marsupials the 
perns IS partl> intracloacal in man the penis 
15 entirely extracloacal In the tortoise ( 1) 
the urogenital sinus opens into the cloaca 
at the posterior aid of the pcmlc eminence. 
From this opening the under surface of the 
perns IS occupictl bv a longitudinal groove 



(phallic groove) which passes to its end 
Dunng copulation this groove is converted 
into n canal bv contact with the ixistcnor 
doacal wall In echidna (B) the phalhc 
groove has been converted into a canal 
except at its hinder end where the urogenital 
sinus opens into the cloaca In marsupials 
(C) the hinder end of the phallic groove in 
the penis ho-s been transformed into a canal 
which IS continuous with the urogenital 
passage The urethra opens into the cloaca 
about half wav along the bodv of the penis. 
The under surface of the organ in front 
of this opening is occupied b> a deep phallic 
groove which passes almost to its end 
In man D the whole length of the phallic 
groove has been tmnsfonnc<l into a canal 
which reaches (in the illu-stration) to the 
posterior margin of the glans Further the 
rectal onhcc and urogenital sinus hav e l>ccn 
still further separated from one another b) 
the growth of the pcnncal IkxK \ further 
comparison between C and D shows that m 
marsupials the j>cnU is parti) mlra and 
partly e-xtracloacnl whereas m man the 
penis IS cntirel) cxtradoacal In man the 
migration of the rectum liacLward and the 
dowmward growth of the urorectal sqitum 
which practicallv virparates the cloaca into 
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Fl( $ I>T« [Dg kbcp^LSK ihe £iaJ m^t {tn 
roMbod 

Iwo caviUes forces the gcfutal eminence 
ml) an cxUradoacaJ posUon Thia i seen 
^eT> dcnrlj bj a blrud\ of B and C (Fig 6) 
m which the tran^Uon from fl to C seems 
to have been dTeclcd by the growth down 
word of the urorectal eeptum 1 In C the 
doacal membrane c m is btdl present, separat 
mg the doacal depresbion (ectodermal doaca) 
from the primitive doaca (entodermaJ clo- 
aca) The urorectal septum u> In contact 
with the doacal membrane and ho* separated 
the urogemtnl sums in front from the rectal 
passage behind The urogenital sinus has 
also sent a process mto the genital eminence. 
At a later date the doacal membrane brents 
down and the urogenital sinus opens into 
the ectodemial doaca and sdU later with 
the further growth of the urorectal septum 
downward the urogenital sinus opens on to 
the petmeum 
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The stages of development of the penile 
urethra can be followed casil> from this 
point on (Fig 8) In the perineum about 
the end of the seventh week a arcuJar fold 
(the cloacal or outer gemtal fold) can be 
seen / A which forms the boundarj of the 
ectodermal cloaca Within it can be seen 
the genital ridge or eminence which is 
groov ed on its under surface (cf the tortoise) 
This emmcncc forms the penis or chtons 
The groove (pholhc) passes backvrard as far 
as the opening of the urogcmtal sinus In 
front It does not reach the end of the pnmltiv c 
penis but stops just behind the glans In 
II (a stage about the end of the second 
month) the edges of the groove In the 
genital emmcncc called urethral or inner 
genital folds a a have united in their poste 
nor portions and m so doing have shut off 
the postenor (anal) from the ontenor or 
urogenital part of the ectodermal cloaca 
In front the groove is still open In III 
(about the beginning of the third month) 
the postenor ends of the umted inner genital 
folds aa have fused with the contiguous 
sides of the outer gemtal folds 4A except 
behind where the anal opening F comes to 
the surface The inner genital folds meet 
behind to form the perm<^ body In front 
the) meet on the under surface of the glans 
Between these points the penile groove is 
still vnde open In this stage the male and 
female organs ore alike. If the female type 
persists the inner genital folds remain open 
as the labia minora If the case develops 
up to the male type the) umte to form 
the penile urethra In /F (fmtus about the 
tenth week) the Inner genital folds (urethral) 
have umted except just behind the glans 
The outer gemtal folds (cloacal) have also 
imlted over them and b) their fusion pro 
duced the median raph^ of the perineum 
and perns forming the labia majora in the 
female and the scrotnm in the male 

The glandular portion of the urethra is 
formed by a separate process On the under 
surface of the glans a crest of epithchum 
makes its appearance This becomes changed 
into a gutter (phallic groove) and finaJlv b) 
fusion of Its edges it becomes transformed 
into a canal which in the adult and perfect 


condition umtes with the pcmic canal behind 
In/// Fig 8 the glandular groove 13 showm 
unclosed and is continuous with the pemie 
groove In I\ the margins of the phallic 
glondulargroovc have umted but the channel 
IS not continuous with the penile urethra 
which ends just behind the glans a con 
dition qmte common m the balamc tvpe of 
hypospadias Tmlure of regular canalira 
don of the ectodermal plug that forms the 
glandular urqthra is responsible for the 
numerous varieties of grooves and channels 
that have been met vnth m the glans when 
the urethra opens behmd it (Fig 9) 

INOrCATIONS FOR OPERATIOtf 

Cases of the perineal variciy with un 
descended testicles are both sc-xuallv im 
potent and stcnlc There can be no real 
reason apart from sentiment to advise an 
operation because even if successful it 
would accomplish nothing more than to 
enable the patient to unnate m a standing 
posture os other men do On the other hand 
where we arc reasonably sure that sexual 
powers ore likely to be present the operation 
13 not only justiiable but imperative. In the 
balamc variety we ma> rcaisonably doubt 
the propnetv of operatmg except m care 
full) chosen ca3<s There is abundant proof 
that coition though hindered is qmte posai 
blc and that impregnation is frequent Cases 
in which the perns is reasonabi) straight and 
well formed should not be operated upon 
AVhcrc there is much deformit) from bov^g 
the perns should be straightened and if 
neccssarv a new urethral canal made 
Surgical procedures in cases of penile or 
peruieoscrotal varieties are always justifiable- 

Suitable age for operation The most smt 
able age is from the sixth to mnth year 
The patients ore then old enough to be con 
trolled and to gi\c material co-operation in 
the after treatment but the) are not old 
enough to be troubled vnth erections from 
sexual irritation- 

OPERyVnV'E PROCEDUEjeS 

These ma) be considered under two 
headings (i) those having as thar object 
the liberation and straightening of the 
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penis (j) plastic procedures for the purpose 
of mating a new urethra 

Straightcntni the penis In the baJamc 
type with a moderate amount of bowing 
of the penis it can be straightened by a 
procedure famiiior to all aurgeons in the 
operation of p>lorop]a 3 ty A transvenc 
inasfon is made on the under surface of the 
penis just behind the glana and in front of 
the uTcthraJ opemng ^ the transverse 
cut 18 deepened it become* transformed into 
an o\’al or more stnctlv speaking in this 
position it becomes rough)> kite shaped 
with the pomt toward the urethral opening 
(Fig lol If the sides of the titc shaped 
area are now appronroated the hnc of 
suture will be lertical and the bowing wiJI 
disappear In coses of seicrc bowing this 
operation should be completed before any 
plastic work is attempted on the urethra 
In miJd cases we roa> continue with the 
plastic work at once If the bowing is to 
be corrected completely the transverve in 
aaion must be deep enough to dinde e\try 
structure as deep as the corpora cavemoaa. 
Complete hberadon means a large wound 
and when the sides of the wound arc op- 
proiimstcd the urethral orifice will be 
found to have receded from the margm of 
the glans to an alanmng degree It u 
however the most necessary part of the 
operation if a straight, useful perns is desired 

Uahui the tirw urethra It should be 
laid down as an onom that no »kin should be 
employed as a urethnU flap which contains 
hair folhcles because senous trouble wiU 
follow sooner or later from pbotpbatic 
deposits on the hairs Hanpifi there is 
plenty of akm free from hair that can be 
obtained from the lateral aspect of the penis 
while the hood of the prepuce is absolutely 
free from this objection Skin flaps taken 
from the InteruJ a^>ects of the icrolum 
should be avoided 

It will simplify our descnption if we divide 
the operadons mto two dsascs fint, those 
on the balanic and antenor penile varieties 
and second those on the posterior penile 
and penneaJ 

I Operations on cases of balanic and 
antenor penile foreis of hypospadias Two 


types of operation have been empbvxd 
(ij the employment of flops obtained from 
the prepuce and the side of the penis and 
(a) dissection of the urethra from its bed 
followed by its advancement through a 
tunnd perforated through the glans perns. 

Flaps taken from the preptux and penis 
There are two types of this operation. In 
one the pedidc of the single flap is above on 
the dorsum of the prepuce (^iayo) in the 
other the p>cdide of the two flaps arc below 
on the aides of the penis (TIuss^ Duplay) 

The former operation usually known as 
the Mavo procedure is performed os follow* 
fFigs riandia) First the perns is straight 
cned b> the procedure described previously 
and the wound is allowed to heal completely 
and to consobdatc At the second opera 
Lion a capaaous tunnd is made through the 
glans penis reaching from its end to a pomt 
a lltde to one side of the orcthiaJ op^ng 
Then a ngbl angled flap long enough to 
reach a-fthout tensioo through the tunnelled 
glans to the urtihmi opening is cut from the 
skin of the dorsal surface of the prepuce 
and penis. Its base is in front near the 
free margin ol the prepuce, its apet is behmd 
near the root ol the penis. It mast be Bide 
enough to be rolled up into a little tube 
like a cigarette paper After dissection it 
I* rolled op with the *Un furface inward 
and the edges arc united with fine futures of 
chromic guL The tube is then dragged 
through the tunnel m the glans and its 
apex is stitched to a bed prepared for it iij 
Close contact with the Bte of the urethral 
opKining Nothing further is done in this 
stage of tie operation. Subsequently when 
the tube has heaJed in its bed, the preputial 
attachment is severed At a later operation 
the proninaJ end of the tube is united to 
the end of the urethra. 

The latter operation fRussell Duplay) is 
performed as fdJowt. The penis is straight 
ened at a prcvlout operation First the 
bladder is drained by inserting a »clf retaining 
catheter through a perineal puncture Then 
two lateral flaps are cut from tie aides of 
the penis and prepuce. The bases are below 
and enorde the urethral opening The 
apices are above on the dorsum of tie 
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prepuce. The flaps consist of skin and 
subcutaneous tissue The> are free at thor 
apices and as far backward as the under 
surface of the glans but from this point 
backward to the urethral opening the lateral 
margins are dissected up as little as possible 
to consene the blood supph The lateral 
margins are then muted together with hne 
chromic gut sutures and the mesial edges 
of the free ends of the flaps sumlarlj fastened 
together The tube which results is then 
pulled through a t unn el made through the 
glans penis as desenbed m the prcMOUS 
operation and its ape.c sutured in place 
Figure 10 shows dearl} the method of cut 
tmg the flaps In the hgures the apices of 
the flaps ha\ e been outlined on both the 
under surface of the perns and the dorsum 
of the prepuce, ^^^len dissected up the an 
tenor end of the flap looks like a dergjTnan s 
stole. 

Diwction of the urethra from ttt bed Joiloictd 
by advancement tltroiigh the glans (Beck s 
operation) This operation has enjo\ed 
great populantj on account of its apparent 
sxmphatj It is performed os follows \n 
inaaon is made around the urethral onnee 
and if necessarj a \ ertical cut is earned along 
the imder surface of the urethra towards 
the perineum The urethra with the spong> 
bod} 13 now dissected off from the corpKjra 
ca\emosa in the form of a tube until it is 
long enough to be drawn through a tunnel 
which been made through the glans b} 
a Btab puncture The ad\*antages of the 
oj>eration he in its simphat} and in the 
slight nsk of failure from non umon or from 
necrosis of the urethral tube It should only 
be attempted in cases of the balanic 
and in those ^'a^etles where the penis is 
straight and not bound down If attempted 
m cases where the pienis is strongl} cun ed 
and bound down, dissection of the urethra 
will allow the penis to be straightened out 
but if the urethra is brought through the 
tunneUed glans the cune of the organ will 
be reproduced and a functional failure will 
result The steps of the operation are shown 
m Figures 13 to 16 

Of the operations desenbed abo\e prefer 
cncc must be gl^'en to those which emploN 


the akin gf the prepuce and penis as flaps. 
And perhaps the safest is the one where the 
flaps are t^en from the dorsum of the piems 
and prepuce because the\ are 

better nourished at the base In the flop 
operation with the pedicle below (Russell 
Duplatl the defect can be remedied in a 
one stage procedure if a penneal puncture 
IS made and the bladder drained. WTien 
the flap is taken from abo\e a two-stage 
operadon is aJwa}*s necessar} because it is 
pracucall} impossible to obtain umon between 
the ends of the agarette flap and the methra 
at the nrst operation Beck s operation must 
be re:»er\ed for cas} cases with little pienile 
del irmit) 

It 1* so important to keep the field of opera 
don tree from contact with unne that dram 
age of the bladder through a perineal or 
suprapubic opening is a necesat} m e\ery 
t\pe of operadon eia^t Beck s In one 
stage operations and the second phase of 
two-stage operations failure is almost certain 
to follow an> attempt to dram the bladder 
through the new can^ 

Penneal drainage can be used in cases of 
the balanic and most of those of the penile 
i-anet^ A self retaining catheter should be 
inserted mto the bladder through the penneal 
puncture Its end should be just within the 
\ cncal oithce. To prc\ent sbppmg it should 
be sdtehed to the skin of the perineum 
At the same time the anterior urethra in 
front of the penneal opening should be 
drained with a small rubl^ gutter or a few 
strands of horsehair to remoie an} unne 
which leaks outward from the bladder 
alongside the catheter This precaudon is 
quite necessai} to pre\*ent troublesome com 
pheadons because after the catheter has 
been retained a few da}^ there is an irre- 
sisUble teodenc} for the unne to escape 
alongside it. In the penneal and penneo 
scrotal lanedes suprapubhc drainage is 
necessary It is usuallx a \er} eas\ pro- 
cedure. The bladder is distended with fluid 
and a puncture made into it with a large 
trochar and cannula. A catheter is passed 
into the bladder through the cannula which 
Is then withdrawn Core mu^t be taken to 
make a number of large fcnestriE in the 
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catheter tmd not to allow the end to mich 
the regjon of the tngone trheri. it would 
cau5e conatant imtaion 
B (lp(r<i(icnis in (Lc poitmor ptmU and 
ptrtHftil vcridtet In operating ordinary 
methods at least three operations are rc 
qmred to effect a cure In the first the iienis 
15 straightened m the second the pcniJe 
defect lb closed except at the urtthral onficc 
in the third the urethral ontice Is closed 
In maLmg the new urethra tht t\7>e of 
operation which gices excellent restdts is 
one m which the urethra is fashioned from 
lateral flaps which are talen m front from 
the prc-pucc and behind from the aides of the 
penis If the urethral opening is \erj far 
bad scrotal tissue must be emploi^ to 
a ihght extent The operation that has 
appealed to me os the best was described be 
R H Russell in the J/ed«d/ y<»ar«a/ 

ot No\'eiDber 17 1900 Postcnorlj flaps 
are talen from the tissues on ether side A 
the urethral |roo%e and are fashioned ac 
cording to the method of TJupla> In front 
thc> are taien from the side* of the penis 
and the dorsum of the prepuce As per 
formed b> Russell the operauon is dinded 
unto two stages In the first stage the penis is 
straightened and the urethral canal fashioned 
but no attemiit ib made to close up (he ureth 
ral opening \ few monihs afterward the 
pcistenor and ontenor urethra ib joined li\ 
a plabtic operation on the urethral opening 
I ha\c modified the Ruk-sell methxf in bumo 
particulars and the following is a dcscnplion 
of the operation os a one stage procedure 
Figures 10 and 17 show the method of 
cutting the flaps Figure 10 represents on 
anterior penile Figure 17 a pustenor penile 
\■ar^et^ A tnuas er»e memon is made 
through the under part of the penis behind 
the gUns (frenumi'l and camea around the 
penis diMcling the prepuce about one eighth 
inch from the corona a a a a B\ deepening 
the truas\ene cut underneath the gJans 
the penis can be gradoalb straightened 
The liberated organ newed from its under 
surface then looks like the drawing the 
shaded area representing the raw surface 
the shape of which is roughlj triangular or 
kite-shaped A copadous channel is now 


made through the glans bv transfixing it 
with a narrow bladcd knife from its dorsum 
to the middle of the broad area of the trian- 
gular wound- \ second inasion b b b b 
13 now made in the skin of the penis begin- 
ning at a point about one third to one fourth 
inch to the lateral margin of the urethral 
opening (If a one stage operation is con 
templatcd the incision begins about one 
eighth of an inch behind the urethral opemng 
and 13 curved backward and outward around 
the urethral opening before pursuing its 
lateral cour>c ) It is earned forward paioUel 
t> the aide of the urethral grooie behind 
and the margin of the raw tnangulor surface 
in front It passes oicr the dorsum of the 
prepuce from one ude to the other parallel 
to and behind the cut prenousJj mode and 
H earned down the other side of the penis 
parallel to the raw surisce and the urethral 
groo'T to a Ccrresponding point on the 
oppeeute bide of the urethral opening The 
distal part of this loasion is poraliei to and 
behind the brst cut made through the pre 
puce for the purpose of bbcrating the perns 
and both incisions result in fashioolng a 
flap 0/ prepuce which is shaped «actl> like 
a clergjmon s stole The flap so outlined 
which u about one-quarter inch iridt, is 
raised up care bang taken to preserve its 
\ oscular supplj It is not advisable to 
separate the outer edges of the poatcrior 
extremities of these flaps too extesiaiv ely 
from the penile bed, b^use the vitabtj 
of the whole flap will be imperiled The 
kiln surfaces of the flaps are now turned 
face to face and the corresponding edges 
united Carefully from end to end with 
sutures 1 have used chromic catgut (Iso 
00) for this purpose and have emplovcd a 
continuous stitch remforced b\ a few inter 
niptcd aptebes apphed in such a manner 
as to turn the skin edges mward toward the 
lumen Russdl docs not beBcvc that it is 
necesaarj to stitch the edges together so 
carefuUj He uset, a few sutures to unite 
the edges of the anterior free part of the 
flaps In the hinder part of the flap he 
use* no sutura in the inner edges, which he 
asserts will come together when the opera 
tion IS completed He fastens the outer 
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edges together b> the same stitches that 
arc used to bnng the margins of the pemle 
skin together over the uewl> fashioned 
urethra This method of suture did not 
please me because it brought the hne of the 
urethral directl\ under that of the sUn 
union and an> infection of the skin margin 
with failure m pnmar> umon would be fatal 
alike to the urethra. 

The tube formed in this manner is now 
drawn through the channel pre\nously tun 
ncled through the glans and fastened in 
place bv a fine point of suture The final 
stage of the operation consists in burying 
the new urethra- This is done bv umting 
the margins of the skin of the aides of the 
penis to one another over the urethra. This 
IS done from behind forward until the urethral 
tube 13 covered as far os the lower margin 
of the glans From this pomt forward and 
over the dorsum of the glans the prepudal 
akin margin outside the stole flap is 
united to that left attached to the glans 
inside the atole flap In Figure 17 the 
parts marked by the letters x and a: on opposite 
sides of the penis and on the dorsum of the 
prepuce arc brought together The parts 
corresponding to the middle x and x on a level 
with the lower arrovs are united with the 
prepuce (where the freoura would be) 
marked xx The tinal result is represented 
in Figure 18 

I have emploved the Russell method of 
operating in two cases with acellent results- 

In one a boy of 9 j'can of I tucceeded in 
making a new urethra In one an ting The urethral 
opening ’sai situated m the postenor portion of 
the p <»TiU The penia was tightly bound down and 
bowed. The bladder was oromed by a catheter 
inaerted into it through a aaprapubic pnneture 
The operation wai performed emeUy a* outlined 
m Figure* 17 and 18 The result wo* primary 
healing The patient left ra\ care at the end of 
two week* with the suprapubic opening itni drain 
ing Unforlunatel) 1 h*\T nc\-er able to 

trace the patient 

The tccond ca*c a boj aged 7 j'ean wai ono 
of the perineoscrotal varietj The urethral opening 
w*i a little in front of the central point of the 
perineum The operation wi» diNided Into two 
ttacet In the tirtt tlacc the anterfor urethra was 
fashioned according to Russell t method. The 
bladder wa* drained b> a catheter pmssed through 
original the nrethral opening Unfortunately the 


part of the new urethra that was drawn through 
the glan* died and the result wa* that the new 
urethra opened a little diitance behind the glon* 
The second operation performed a year afterward 
was preceded bv a suprapubic puncture and dnun 
age The perfneol opening of the urethra was 
then closed bj a procedure ccactiy like that em 
ployed for many v'csicovagmal Ustulx Uterward 
the oDtenor urethra was elongated b\ a plastic 
procedure siDiilar to that In the orst operation 
the flaps being taken again from the prepuce \i 
wc could not get enough tissue to form a tube long 
enough to bring through the giins we were content 
to fashion it as far as the posterior margin of the 
glans The result wa- very latUfactory The 
catheter drained the bladder perfectly for 6 davi 
After this a little unne would escape along the 
urthra causing a considerable amount of pain 
At the end of 10 dav^ it wa* remo\*ed and all the 
urine patsed along the penia The result nas verv 
graufvfng UnnatJon wa* painful but at the 
end of three weets, the patient wa* discharged in 
eicellent condition I ha\e heard Since 5 month* 
afterward that orination >■ free and although 
attended sdll by a Uttle pain the discomfort U 
gradually dlaoppeariDg In this cue although the 
urethra u not placed at the end of the glans, the 
perns U itraight and of fair leo^ There are 
fairprospect* of a useful organ resulting Figure 19 
* composite photograph and drewin represents the 
condition of the penis at tbo present time 

A case was recently under my cart in a young 
negro aged 14 where the plastic work on the ante 
dor part of the urethra wu rained In two soccesslve 
operadou by the penis becoming erect during 
convalescence. The picnis was strong) bound down 
and ocuiely curved. The urethral opening appeared 
to be placed about the middle of the b^y of the 
peni*. The glans penis showed a slight phallic 
groove There was abundant preputial tJsiuo The 
testicles had descended and inere was a fairly well 
formed scrotum At operation the bladder wa* 
drained through a penneal puncture. The peni* 
was liberated b> a transverse cut through the 
spongy body behind the glans and In front of the 
urethral opening The resulting mcbloii was deep 
and wide and the raw surface Kite shaped and of 
unusual length owing to the cicc*si\c curvauon 
of the perns WTien the penis wai straightened, 
the urethral opening was found to correspond with 
the root of the organ Flaps were tnrown up 
according to the method described b> Russel! 
When applied together the resulting tube was not 
long enough to reach through the glans without 
reproducing a considerable amount of curve It 
was dedded not to tunnel the glans but to stitch 
the end of the tube to the under surface of the 
margin of the glans os a straight long penis was 
mote desirable than a long urethra On the second 
da> an erccuon occurred which broke down the 
union of the anterior third of the wound \ few 
da>i later some urine made it* way along the 
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acvij {onncd urtthr* ind cauied fti pocterfor eod 
to brcalL down 

Fire monthi Uter tbo patient retaraed ud 1 
foond the follorlng condjuoo The orcthroj 
opening wu represented by an onj apcrttirs 
tDont one iLrth ol an In b kmg it the root of tie 
penii. In front of thia *raj fufly in Bcb of recoo 
iiructed urethra In eicelJent condition Jn front 
of ihii igiin to the end ol the penii, the urethra 
wu wantxnf At tbe lecond operitkto the bladder 
wM drained by I luprapabic pun -tore TTk poite 
rior opeuJng leidinj to the urethra w« doled by 
the umple phutl procedore of d culir lociiloa 


roffowed by lotore of the Inretted *ila edm. 
The intetfor urethra w*» reroade by fljpt utea 
from the iJdei of tbe peaf* by the method of DupUr 
No attempt wm made to tuocel the iLuu pen^ 
CoQviieicencs wi» jockI anlll the thirdly ■when 
an erccUoii occurred and the iround Immedlitelr 
behind tbe gUoM broke down. The ifte of the 
pofterior plaatjc wort remained in food coniitioc 
and healed compietcly The dnal rttult wai that 
we lo 5 t about half the leo^h of the anterior plastic 
work At present the penla la quite atrvffat and 
tona and die uretbri opeoa ab^t half an loch 
behind the ylani 


COiNSEKVATIVE FOOT SURGERY 

\\ tTH RtpoEi A Cast ' 

Bv JOHN PR CNTISS LORD, MD FACS Omaha Vuiacaa 


F or flianj }ea7a I hate contended that 
practlc^} all of tbe ooaent claasiciU 
tareal ainputatioad ftrith all due re 
5pect to tbeir dtsUoguubed authors) 
were unworthy of tbe space that they con 
tinued to occupy in stereotiped texthooka- 
The dictum as set forth by Agnew Ouenn 
and flayer ’ that the bones of the foot should 
be considered one and diuded by the saw at 
such pwint os to conserve the greatest amount 
of foot and funaion is currect This method 
has been followed by me for nearly a quarter 
of a century For yTsrs men ha\e been Uilng 
old time worn methods intent on getting Oap* 
to cover and havx been saenhang the skeletal 
structures with everlasting loss to the patient 
just becBuae a doctor is so busy id the study 
of the anatomy and In the punsuit of a tech 
nicnl amputation (following the masters) 

In m> early years m surgery I made the 
rlnrrn that stin defect was not the dctennin 
ing factor in foot amputations I skin 
grafted or subsequently covTied with flaps 
from the other leg feet deftdent in skin 
covenng and thus laiTd practically alJ of the 
sobd atmeturea of feet, not actually devi 
Ulued by crushing or mutflating injuries 
Bone defect should no loDger be a cause for 
amputations except perhaps in esccprional 

if.ln, Sul 


cases Lack of blood supply u in tie tinoj 
analysis pntcdcaJIy the only indjcatioa for 
amputation if wt properly apply present-day 
knowledge. This is even more true today 
and shodd be erapbastted since the add^ 
eipeneoce from the European war These 
remarks are a repetition of my eeriy teaching 
I believe that tune and our present adv'ance* 
meat atrengthen my position on the sub- 
ject of emergency amputations in general 
The number of primorv omputarions there 
fore should be greatly lessened 

The writer has bem free to state, in his 
later years that the majority of opentori 
do not know their limitations. This is too 
conspicuously true in amputabons 

I am quite conDdent from present'day text 
book knowledge and in the kind* of the vast 
majority of operators such as handle cases 
like the following, that this foot would have 
been amputated 

Wblto r i>hlt huatlnj in Noranber 1914, a iad 
of ititeen was aeddentahyr ibot in tin nffat foot by 
Ui cootpanlan, the mimie of wJ>oia fun was about 
rifhtcaa Incba distant Tbe charw oi b.o 4 
shot canted away nearly the entire tbicknes* of the 
A rbiBiw te^on, the poiterlor tlbhd group of ten 
dons, the artery rthi iJid nerre, tof^er altb tbo 
interTia) maiiooiaJ Inner hail of the astragslui, a 
portion of the scaphoid and the diitaJ portuin of th« 
tibialis aniicns t codon, and all of tbe skin fat fasda. 


Uion W 1— fcopql StditV a. R. r—1, D i f I i t 
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and Ugamcnti in the path of the charge leaving an 
excavated trough through the itnicturca menUoned. 
There wax little hecmorrhagc 
The wound wai antiaeptically dreiaed bv the at 
tending phyaidan. Dr Kalar of Bloomfield Nebras- 
ka who called me m conaultatlon. At the forty 
eight hour period when fint seen the wound was 
clean though blackened. Any loose ihreds of tis- 
sue left by the dean cut effect of the charw hod 
been removed at the first dressing To avmd am 
putation was the fint thought of oil concerned. The 
difficulties In saving the foot however were fully 
appreciated by the attending phvslclan and the 
consulting surgeon. Successfully to combat the 
results of an impending infection in this open wound 
with all of Its exposed cartilage bone ligaments 
nerves and tendons was our problem. The first 
step was to miniralxe the extent and tho effects of 
sloughing and suppuration. We therefore cut away 
every shred of tlseue that we thought would not 
remain vitalised. Tho ligaments were very closely 
trimmed and the tendons were picked up a^ pulled 
out until the uninjured pordoni appieared when 
they were cut off and allowed to retract within theu^ 
sheathes the collapse and besiing of which would 
stop otherwise ine^tabie Infection and slouphlng 
the occurrence of which would mark the beginning 
of probable disaster This forestalling of tcffecUon 
in the soft parts, however^ did not remove the danger 
from the inevitable devitalisation of the cartUagf 
nous surfaces exposed In the wound 
The case was brought to the Clsrkson Hospital 
Omaha, on the fourth day The Implantation of an 
attach^ graft of iHn, fat, and penosteum covered 
bone from the tibia of the other leg, was considered 
as a means of filling this unnsuol excavated wound. 
This plan was rejected on account of the greater 
probanility of deep Infection in tho inevitably de 
vftalixed cartflagea, In a dosed and covered wound, 
and so inviting Involvement of the remaining 
tarsal joints The plan adopted seemed to offer 
less possibDlty of deep infection. This dedsion was 
the outgrowth of the writer’s very considerable 
experience with aitragalectomy for the correction 
and stabOixation of various classes of extreme club 
feeL The outer remaining half of the astra^ui 
was excised December 10 19x4 and the caxtllagi 


nous surfaces were removed from the tibia fibula 
scaphoid cuboid and os caldi the extemal mallco- 
lus was shortened and the os calos gouged on its 
outer superior surface to aBow the nuuleolus to 
rest one-naif inch forward of its normal position and 
thereby produce a more shapely and probably more 
useful foot, as recommended by Whitman, who origi 
luUcd a sunilar most valuable operation for talij^ 
calcaneus. \Vhen the tibia and fibula were brought 
In contact with the os calcii the original wound on 
the uincr border of the foot was almost closed The 
parts were stabHixed by a temporary twelve-penny 
wire nail driven through the os calds into the Ubia. 
Tho foot was further fixed by a plaster dressing 
Healing was uneventful The nail and the plaster 
were removed one month later and a lighter cast 
worn for four months. 

At this stage much of the hyperemia and sweUing 
had snbsided and the final stage of the operative 
plans was carried out The course of the former 
wound was laid open and extended up the leg and 
forward beyond the scaphoid The Achillet was 
sjdJced by tenoplasty, fortified by suture* of sUk 
and the posterior tlDial tendon was restored in a 
sUmlsr manner The flexors were not restored. The 
tlbulis anticus was. The two and one half Inches 
d^cct 10 the posterior llblol nerve was restored by 
splitting one-fcalf the nerve for about 3 inches from 
tne proximal end which was turned downward and 
united to the freshened end of the distal portion. A 
new bed In fatty tissue was made to avoid the subse- 
quent involvement of the nerve lo dcatncul tissue. 
The other repaired structures were similarly pro- 
tected. Aside from some marginal necrosis of former 
scar tiuue there was ultimate sound healing For 
more than a year there has been good na« of the fooL 
Sensation has returned except m a small area on the 
hecL A trophic ulcer^ on the under surface of the 
heel, at the dte of the mcisfon for the nafi has been 
rather pemilent but is now healed after the use of 
a pad of felt so trimmed as lo remove point preaauro 
In parts attenuated from deficient innervation. Tbe 
limb is fivc-oghtbs of an inch short. The deficiency 
IS partly corrected by a generous felt pad under 
the heel and two extra lifts on the heel of the shoe 
The young man s walk is characterised by a very 
slight hmp due to a stiff ankle but there is no pain 
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CAISSOX BROMCHOSCOP\ IN LUNG ABSCE^ DUE TO FOREIGN BODY' 


Bt CDEVAUER JACKSON 

T he sunplicit} and ease with which m 
roost mstonccs recently inhaled dense 
foreign l«dic* ma\ be remoxed from 
the larger bronchi bs broQcho6cop> 
depnves such cases of interest warranting 
thar pubiiiati o saxe liiecU cK for sta 
tiaticaJ purpKiSkCti The mtroducfion of the 
brunchobo^ requires but a minute and the 
rcmoxal ot the f reign bod\ I ul a few mm 
utes m re There are three classes of coses 
bowel cr in which the iidjiuJties of rtniiiaJ 
arc exccedinglx great and m a lew matances 
maj even be m urmountaf le The ihrct 
dasaes are 

I Cava in which the size bhape densiti 
or location if the f reign Ixkdj pre^nt Die 
chanicaJ problems in the diiimpaeUon and 
remiiTjl ot the intruder 

3 Cases m which ill odinsed eff rts at 
bronchowropjc remoiaJ ha\e complicated the 
rcrooi-al b> (a) f reing the foreign body 
tight!) down into smali hronciu (hi cauAing 
mtcnaeluoi] reaction b\ rough manipulations 
ending in the (Klcnuitous premmol closure of 
the inxaded bronchus or (c) ultunatelv fatal 
mcdiastinaJ compjications 
3 Casei in w^ch the prolonged sojourn of 
the fordgn bod) in the lung has resulted in 
secondary loflammator) changes such as faj 



FI*. 

Ti^ Cxa*m brCDCbcfcCope. Wboi Uto «IiKto»- 

ptuf fl It itocrtcd to tie proeim*! tube moetb C ihe 
opemot *iUi Uie bulb £> rcadJ) rmi* « n»da»t* 
p(*tl pfware m the bfoacbcrbcope, th* cb»l*! B>d F 
ei ^ faldi it i^trivd tiroujcli the ttncmml ortlice <d the 
tbicm c*TitY The becretiQni, erdemwoo* pwnolattow, 
tt£ m tocCTil ootwtnd pemutODir the impectioo of 
the I imoe trf the c*vTt The *ive E wi* 

tnrtijdcd to rrUln the pto pc?«iirf but w tne h 

Head W<n U* OaUal CaN» ** <m i-« W 


M D F A-C S PntLADiirstA 

proumaJ stricture (b) eiubcnint granula 
tiona ^cl nb^jccss (d) lirm librous partial or 
complete enclosure of the foreign bod) 

It lb in the latter doss that the co-vi here 
recorded belongs and a bne/ noteof accqited 
facts rciatixc to this class fs necessary In 
this da ol case the difficulties of rcmoi’al 
arc tnjrmou 1\ mcrcasal b) the quantlt) of 
pus htaintnl with blood that constantly 
obscures the held It docs not lessen the 
lilumimlioD but being opaque it is im 
possible for the human eye to see through it 
hence U must be rcmo\-ed If the pus were 
contoinc*! in a single large cant) or even a 
number of '^uch canUes reraoxTil ivould be 
eobil) accomplished b) an aspirating tube con 
taiD^ ID the wall of the bronchoscope or by 
an mdcpcndcnt aspiratmg tube inserted 
through the broncho<cc^c lumen but un 
fortunaiel) cough is a wn ineffiacnt remover 
of secret! n and moreover in these cases of 
pru/mged bojoum the cf/tarx action is fm 
paired or absent Therefore the pus is 
contained in hundreds of small bronchi con 
sUluting drowned lung This pui is cuntln 

uaJIv D> respirator) or bechlc mox-emects 
bang ioTCtd into the held of nslon In tome 
instoDCeb Q wedge shaped area of lung is 
drowned b> the foreign bod\ acting as a 
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fouad that t^a aj -oniliQtiy acap«d bs* tli pui 
at tbc occk ol c* t> 


n* MaheaUe -coded hTOoduMWpic Tbo 

poetSoa i to B it tatde ot icw bmi or copper ac ihat it 
maybercadll ferm aay ihapc dolred Uidul In read»- 
tnf tnamd tba coroer and wlicn a ndewlao dlrcctwo e< 
lau v e mrat cantwn be uoparted to itruebt ( rcepa bx Um 
Inocbtacopc 
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n*. i. Roent*«K)gram ibowui* oxroded itfd pifi Iq 
the lufrf o( ft vomta ftjr^ed 63 TIm pin hftd been m the 
long for five j'Cftn 


cork in occluding the bronchus to which the 
wedge IS tnbutan In such instances the 
slightest raampuloUon of the foreign body is 
immediatcl) followed bj a flood of sangumo- 
lent pus ^hich coNcrs the field with on 
opaque coNcr through which no light can 
penetrate and no c>c can see The most 
rapid method of remo\*al is bv the author s 
sponge pumpmg process This procedure 
19 os follows 

E gauxe sponge on a bronchoscoplc sponge 
earner is pushed down until the sponge 
emerges from the distal end of the broncho- 
scope The patient is then requested to 
cough which fills the bronchoscope with the 
accretions Then the withdraWl of the 
sponge pulls out ahead of it the entire con 
tents of the bronchoscope This method 
has the adirantagc that the cough not onlj 
forces mto the bronchoscope the pus coi’cnng 
the held but it also squeezes out the sccrc 
Uons in the area of drowned lung that 
would othcrw'isc come into the field immcdi 
alclj upon the next attempt to work The 
foregoing bnef n.sum€ is essential to the 
understanding of what follows 


Fi* 4 Cmmba of corroded ited pin removed from ft 
long ftbsceu m’ftcuftted b\ broocbo*cop> through the 
mouth under load ftiuesthala. 

Case \o Fbdy 560 A woman aged 6^ had 
loftt a pm down her throat five j ear^reviouil> 
For a time there were no symptoms. Then gradu 
ally Increasing cough set In, with later foul and 
occaslonallj blood-streaked cipectoration Bron 
choscopy previous to coming to our care had been 
unsucceasfol in ftndmg the pm 

RofiUgenolctic rtfyffri of Drs Johnston and Grier 
Fluoroscopy negative Roentgenography showed 
(Fig 3) a very vagde shadow of a pin m the right 
lung about on the level of the center of the heart 
shadow The pm is evidently surrounded bj m 
fiammator) tissue. Its direction ts about 25 dc 
gr tei from the horisontal the point is higher and 
nearer the median line than the head There Is an en 
largemcnt of the heart and a diffuse dilatation of the 
aorta probablj an aneurism though not sacculated 
First brenckoscoFy Local anietthesia. The nght 
main broniiui and the visible part of Its branches 
showed the usual si^ of prolonged chronic bron 
chilis The odor exhaled through the bronchoscope 
was of the stale putrid odor cbaracterisUc of tnc 
loDg-coDtmued saprophytic action in all cases of 
prolonged sojourn of a foreign body m the lung 
Nowhere was there any sign of trauma from the 
c\'ldentl\ carefully done bronchoscopy by m> pred 
eceasor In the case Just below the orifice of the 
middle lobe bronchus, pus was seen ooxing during 
expiration, squirting during coughing from an 
orifice about a rnillimcters in diameter This 
orifice was dilated with the author's bronchoscopic 
dilators bringing into view a black object about a 
millimeters in diameter evidently the pm seen on 
end Crumbs of black, gntty material came awaj 
on the bronchoftcoplc sponges. The end of the pm 
was grasped with the plain bronchoscopic forceps 
and gentle traction was made. There was not 
enoujA cohesion of the steel pm corroded bj its five 
years sojourn to enable idthdrawnL Successive 
hits were brought away as traction parted the piece 
held In the forceps from that remaining behind as if 
the material were charred toast At length no 
further fragments could be found though the head 
had not been removed. Black crambs, hke ground 
black pepper could be seen scatter^ over the 
vldnlt> of the orifice of the abscess cavity and o%’er 
the sponges used to wipe the Intenor of the cavitj 
The use of the word cavitj ” U however somewhat 
misleading as the interior was completeh filled with 
a mushj cedematous mass of flabby granulations. 
As the patient had coughed nunj times m response 
to requests, and In \dc*. of the dilated prooablj 
aneunstnal thoradr aorta It was dcaded to desist 
pending further roentgcnogniphj and studj of the 
problemofremoviUoftheheaJoftbcpin Duration 
of first bronchoscopj 3 minutes 15 seconds 




Fq; 5 RcwQtfefWvnm^. ucmipattmar od htmJ Uiowidk ttfoodw^oipe ud forccT» La rcklkn t iLe bctd 
erf the pi renuamc e/ter broacbe ^ -op w: moervaL erf ilw corroded 


Srf d ntHlt [ pMy The raotgcoofniiD 
ihoited the heu o( the pin « th rai te frsgmc i 
of th ihaft embedded m t located dorrnwti^ and 

tmard laterally fmn lu oriiQiial hni on. Thia 
chaoxe of potitnn ahoaed clearly that the bead 
of tbe pin voj free to mow io a cavity becatcae the 
extremely gentle manipulatlota t broochoacopy had 
been msuffident to force tbe bead i to any tiasue 
But it wji koowTt from tbe prcvkma brooMoacopy 
that this canty mas In a tense collapsed upon lla 
contenti of crdemaloui mushy granuUtioiii. 

In discuflsmg with tbe roentgenologut. 
Dr George C Johnston the problem of bod- 
ing the head among this mushy mntenal the 
idea of the caision bronchoscope (Fig i) was 
cyoKxd This consisted of a self Illuminated 
bronchoscope of small diameter the proximal 
end being oeduded with a window plug rr 
movable at will the plug being fumlshetl with 
a nde outlet with which a small rubber hand 
ball was connected Bj this means a positJ\e 
pressure could be created in the tube and re 
leased at will The tint instrument was made 
by remodeling the authir s inner bronchos- 
copictubc {Traclttroironckoscopy Fig 4j) 


C ut0 hr xrA u fj tr&der local aiuntbeala 
ibeoiifie fibeabacM cavity located with 
(he 0 mllUeneter broncboacope and was found t 
haw dosed slightly frMn iti dilated diarDeter The 
uogoiDolecl pus mas got rid of by tpoage-piimpiruF 
and the bro cboscopic dilitort memised anla duI 
(be odbee was ab^t 6 milljmetera m oiometef 
Tbe caissoD broncboscope mas tben Inserted through 
(be 0 mtUimncT bro itoscope wbQe the latter ex 
posed to view the orifice of the cavity Int this 
onbw the bro choscope was readily In 

seited under nLdance of tbe eye placed at its 
nrfi rimal end the ritoil end light fnmishinf hritTtinf 
□lumlnatlon of the field As soo as the distal end 
of (be cnlisoo broncboscope entered tbe cavity tbe 
hand bulb was gently wo ked. The first effect was 
rather diaappofntlng posaibly because of erccss of 
caution In pumping In the air m th tbe bulb but 
gradually tbe flabby fraouIaiMDS were teen to 
separate and the secretions t dlssppcar Th 
cavit rj malls If such they might be caQcd, were 
seen to be of very uregula shape Bands f lisi c 
which seemed firm to the bronchoscope mere seen 
t dlvid tbe cavity int numerous pwckets, o 
fistulous tracts of imaO diameter Tbe cent nual 
collapse of the grtnulati n tissue ore the distal end 
of the cabsoQ broochoscope required tbe constant 
useof the hand bulb to keep p the positive pressure 
Thu aroused some mbfivlnes as t tbe passibflity of 
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tu^ orlfia the ttbc» ca ity 

ipreading Infection by forcing puj into new region* 
But the pnjfflfure wa* i-ery geaile and monjover 
the quaotit> of pu* the patient wa* coughing into 
the ipacc bet'ft-cen the q mfUimeter bronchoxope 
and the ctls*on bronchoxope justified the con 
clttilon that the pu* wa* escaping with the air around 
the caason bronchoscope at the necL of the cavity 
mhcre evidenllj there wa* not a very dose fit 
Thli seemed to render unnecessary any alrcocL /or 
the relea« of nresaure, ilj intention was in 
ilanlly to withoraw the window plug If deemed 
necessary to release the pressure. Notwithstanding 
the falrlj satfafactory exploration of the interior of 
the cavity no trace of the head of the pin could be 
found. It was then dedded to make localizing 
roentgenograms with the forceps placed m position 
through the 0 mdlimcter bronchoscope. 

Third rotnttemoioitc examination (Second bron 
choscopy though without search.) The g mlllJ 
meter bronchoscope being Introduced the forceps 
were Introduced through it and two roentgeno- 
grams, one lateral the other anteroposterior were 
taken (Fig 5), by Dr George ^ Grier From 
these It wa* ^dent that the head of the pin wa* 4 
centimeters below and 3 centimeters to the right of 
the orifice of the cadty This position was around 
the comer so to say and could not be reached by a 
straight instrument especially because of the 
lessened elastidty or “displaceablbly of the (Issues 
In the neighborhood of the neck of the abscess 
cadtr as compared to normal lung tissue 


Tktrd bronckoicopf The malleable-cnded forceps 
(Rg a) were bent to what seemed the proper curve 
oslog tne roentgenograms as a guide Bronchoscopy 
was again done under local anrsthnia and the bent 
malleable-endcd forceps were Inserted very care 
fuJK to the region of the foreign body as nearly a* 
could be deter^ned As work wc* now bemg aone 
without the midonce of the eye the forceps were 
very genlJy dosed and no traction was made ontfl 
the forceps were fell to dose upon a hard substance 
that was felt to be free to move Uponwilhdrawal 
the hard substance was found to be not glass but a 
black material the nature of which could not be 
determined. Further search resulted In removal of 
only small crumbs of black materiaL 

Fonrtb roentgtneloiic examinaJion Drs, John 
ston and Grier made a remarkably dear senes of 
plates and were unable to find anything resembling 
the head of the pin so nlamly vulble in ^ the plates 
of the second and third roentgenologic examinations 
and it was their opinion that no fragment of the pin 
large enough to be visible m a radiogram, remained 
In the patirat s lung 

The patient s temperature on admission 
was 99 3 There was no reaction follomng 
any of the bronchoscopies On the contrary 
the temperature chart shoued a steady de 
crease in its high point throughout the sit 
data during which the succcssitc bronchos- 
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copies were done (Fig b) the recession of the 
high pomth being prjbablv due to inipro\Td 
drainage folluning the dilntatjon and the 
bronehoscopit remoxal of pus 

It maj be here mentioned that this ls the 
fourteenth case of prolonged sojourn of a 
foreign bodj m the lung that has come to u 
There ha, since bexn one case niahing 15 in 
ah Of the 15 eases the foreign IkxIv wtu 
remoxxd in all but one All but two of the 
cases eotirch retox creel their health T7ie*«c 
two were m apparent prjgrcss of complete 
cure when thex suddenJ) became lU one at 
the end jf a mjnth from emboli m of the 
middle mcEungcjJ the other trom a secondarx 
pus focus low m the thora.T r high in the 
abdomen Ciuss<n brunchoMTopx xxas not 
used in either of these cases. 

tONCLCstONi 

I WluJe caivson bronchoscup) w-a un 
sucemful ID tindjog the foreign i^x in this 
case the usefulncij of the metbjd in the 
exploration of the Intenor of lung abscea:.es 
and the sa/etx of such exploration when care 


fuJI} ilonc were demonstrated That a 
larger foragn Ixxlj or one not in on eccen 
tntall> located pochet could be so found 
bceros probable 

2 The Usefulness of the new raalJeable- 
ended forceps in conjunction with localmng 
roentgenogram made with ordinar) straight 
fjrccps in position at endoscopicallx knoxm 
stations. 

? Numerjus other points though not 
tntireft new arc important especiall) 

fl Vbscncc of reaction folloxnng careful 
bron hoscopx under local amesthcsia in 
adults 

b Lessened absorption of pux owing ti 
improxfd drainage fi Uxwing ihlatation of the 
btnetured onticc ot the abscess caxntx 
c The Corrosion of sted in the Jung with 
out disintegration uflidcnt to permit tough 
ing out probabJx because of the hmi cn 
dosure of bbrous tissue 
d The localixing \alue of the antenv 
postenor and lateral roentgenograms with the 
bronchoscope and forceps at xunous stations 
oi wbiib the endoscopic landmarks are known. 


CVSTIC HYGROMATA AXD OTHER TITMORS OCCURRING IV LVFANCY’ 

Bt RA^DOL^II vm.sLOW UD U TUffiti- 


I DESIRE to place on record the following 
cases of tumors of the neck and pectoral 
region in children which thtugh not 
umque are rare and I hope f fu/haent 
intere^it to jUiUlx their presentation 

Ca»i i C>-ktj hifromt oi th n«k On 

iUich 00 there mu tlmitted to Lnfv rilty 

HcHpJt L Bolllra re U til B 5 mootbi old with 
a Ijrce soft twrilmg on the right fcU of the uecL 
ertciiding from th mtditnc n fmat ■Lraoit t lb 
midlin poitenoriv *nd from the lurato of th Jaw 
to the clttVKle Ttui wa> palale» not t nd 
/ ech morable hter dv hot ih bilJe motioo in 
an ap and doiTO Krectwa The tUa ut* freely 
movable ver the turn and nu f ormal 
amt, \ leosatlon f semidiKtuitlon »c«n>ed t be 
present "Hie mosi heemed to be external to the 
ttemocWdomajt Id muscle Iherc wu do gland 
uUr enlargement. The child n»i an x cpi onaltv 
health! looking and eU ie loped inta t and 


wnj apporentiv nnaJ in e e/r manrt^r n pt / r 

the welll g II as bom alt r a normal labor 
M> rexordj d n t 1 le when the l inor was tust 
ootked I had ever »eeo so h t condition in on 
infant and was rt in a* to the dingooaa In 
tb ease f m.in wmic vein predouslx who had 
large soft turn tt ndtnx from th case of the 
•k 11 to th davide I thought I had to teal wnh a 
hm chUI CO litjo but on operation toft lipoma 
was eullv h Ued out I a* iberef c inclined to 
thuiL. that th prese t t eblng «as aoft Upoma 
and ad "ued its retmrvnl 

On operation 00 ilorch i I *00 ditto ered 
that 1 tud to dni vilh a muitiiocular c)-it on 
I Inlng limpid fluid th most extetaixT mmlfic 
toot the 'ys la bee mingx-erymi ut and ettending 
under th t achea an i ccsopfijgua and between th 
muscles In eaerv direction LT fortunately the 
operatioa was prolonged and the chihl became 
belted from ahicfa h did Dot recover 
The report ot th pathologist was simply cyst c 
hygroma 


Men k« Sen Mb Mpol ud l> 'I AMCatM*. Akiu Salpbar SrC'aci. Wot Xviicu, D<.,MbrT 
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During the same >ear another child with 
a somewhat similar appeanng tumor was 
brought to me 

Cass 2 Soft bpoma of neck S G aged t 
yean h&d a large soft avelilng io the midlioe of the 
root of the neck and CF7erl)iog the atemum. It 
was aoft aemilluctaaot polnleas slowly growing 
and, as far at ugna went might hare been a c>'tlk 
hygroma a thyroid or poa^ly thymui cytL 
Bcanng m mind the uniortimate termination of the 
preceding cate 1 advited delay and sent the chDd 
home I did not tee him for 14 ycart when he re 
turned to me m September igis to have the tumor 
rcmo^Td He wat now a ttrapping fellow 16 
ycart of age but the lump wat of ab^t the tame 

E roportkmate ii« at u bad been when he wot firit 
rought to me In igoi It may perhaps have ei 
tended more over the itcmum than it did at first. 
TTie diagnoaii of lipoma was made and the matt was 
cnudeaied without an\ difficult) 

In thii cate the (^gnottk uncertalntiet were 
re\ erted and inttcad of a hj groma we had a lipoma. 

CvSEj C^•Btic h\Rn)ma of right p^oral 
region and thoulcJer E H aged 4^ )carB cn 
ter«i L cr»it\ Hospital on November 4 iqoS and 
wat discharges! on November 35 iqoS lie it a 
health% plump and well de%'cloped bo\ with a good 
appetite regular bowelt and nndiituibed tleep 
\boul two \-cart ago he wot run into bv another 
bo\ after w hich a lump formed on the right thoohlcr 
The growth U tituated on and anterior to the nght 
ihoulder and hat been growing insidiousl) for two 
\cart It it about ibc lue of a newborn babvt 
head and is tcn>e and (r\-stk. On the interior of 
the lump numcrou imall bodies like phleboUUit 



Fig j C>stk hygroma tbouJdcr 

can be felt and numcrou* veint con be teen courting 
o\er its turface It u pain, let movable and unln 
flamed. There u no glandular enlargement 

I am frank to confea* that I did not recognlie the 
condition but thought I wat dealmg with a catern 
out angioma and undertooL. its remo\'al with much 
trepidation. 

Operolioo NcFVcmber j6 ipoS A curved in 
otion was made over the tumor with its convexity 
downward and then it was teen that it consisted of 
myriads of vesicle* filled with clear fiold 1 was 
fortunate enough to be able to remove the mass with 
out difficult) and the piatiest made a good recover) 

In addition to the abovu aucs I had the 
opportunity of seeing the following case 
occurring m the service of m\ colleague Dr 
J Holmes Smith, at the Unu'ersitv Hospital 

Case 4 C)ftic h)-gToma of the necL C 0 
colored oged ig was admitted on March 18 iqra 
and discharged cured on l^Iorcb iS igis 

The patient I* a healthy wung colored man who 
works In a gins* factory tic came to the hcMpital 
on occount of a large soft swelling on the left side 
of the neck which is about the slac of a closed fest 
lit* famll) and personal histor) arc unimportant 
About one year ago he first noticed a small swelling 
on the necL toward the back which graduallv in 
creased and extended forward There was no pafn 
or tendeme** or glandular mvoivcmcnt but about 
thi* tune there seemed to be evidence of pressure 
which dutressed him 

Operation on ^Ia^ch 31 igii b\ l*rofe«or Smith 
■\n incision disclosed a large mullilocular c)'slic 
tumor containing clear serous fluid Thw moss was 
extirpated without much dlfficulu an 1 the patient 
made a good recover) 

The pathologists diagnosis m'a hvgroma the 
microscopical examination showing tfie cvsi mail 
lined witn an endothelial la)-cr 
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Notwithitanding the xcurrcncc of these 
cases in m\ otto praetKe oi} inlcrcst in the 
subject vrnt not capccidlj orouspcd until I 
read the article b\ Charles N Dowd in the 
iiinals fff Stirficr\ Julj rqi^ 

The condition u rare and according to 
Dowd onlv qi caM.s of c\ lie hej^roma of 
the neck had been reported in the literature 
pre\nous to hb. article cusl-a of cjslic 

hjgroma ot the anlla and n cases in other 
portiocii of the lx>dT Ihn\d report 4 eases 
m his wn pra tier otrurrm^ dunnp one 
war Since hi. article opjieared jthcr cases 
haw been reported b\ ^laithcw Dotrnes 
and L}Il in the -Innals 0} Sicr^rrv \ >L ?9 
and 60 

The disea.se occur in infancj m the to I 
rmijonij of cases but nuj also xta lonali) 
be found m aiulU 

The cliagnosi bcema to me to be vjoicwhat 
difficult thfugh with renewed attention 
called to the subject hc-gn ma should nt 
least come into consideration in doubtful 
tumors of the neck end pectoral region oc 
cumng in infanc\ 

TTic kNTnptjms in the caaft observed b\ 
me were the occurrence of a painless sloah 
growing tumor soft and «mjfluctuating in 
cxinsistenct; mih here and there harder 
lumps embedded in the maas the skin f^ecl^ 
moTOblc o^■e^ the tumor but the growth not 
freel) nioTOblc on the undcrhing tissues 
The large size of the tumors and the carlj 
age at which lhe> ckcut arc 8trongi\ sug 
gestice of this condition Males and females 
are aiTected in about equal proportion with 


a slight prcporKlcrcncc of males Right 
tind left aides mat be aflected but afjpartntl} 
It xcur more frequent)} tn the right side. 

I had supj><jscd that these large cjitic 
tumors wire the result of an obstnicUon of 
the main Icmph-channel but in such a case 
there ought to lx an cttcrmvc l\inph axlema 
of the area drained In these Ivmphatics 
which 1 not the ease 

Or Dowd Ixlieccs the cuniiition 1 due (0 
emlin-unic sequestration of l} 7 nphatit tis- 
Uc an I sa\ the c}'its haw the cndotbcliil 
lining of the Icmph vessels which can and 
should be demon tralcd b\ taming them 
mth nitrate A ilver 

Trfalrueiil l*he treatment of i\ lie. h\ 
groma I a matter for \cr> sen m c imadcra 
Uon According to the tati tical tables 0/ 
Dowd 00 ta-sis. )f h\groma of the ncilt were 
subjected to iperaticc procedures of some 
kind including punt lures injections and 
cui ions with 39 death or 4; jier cent 
mortalitv while of ?5 case* of higroma ol the 
axilla 5 died or 14 per tent MorccI^er in 
ranni cj'<k it will be rmpossiblc to rem )\ e the 
growth coropfetef) and incnmpfete remoTOis 
are followed b\ recurrence and according to 
John B Murphs are liable lo become cai 
cinomatous Punctures and injections seem 
to be attended with about as great mortabu 
as excision and are less certain m their results 

It would seem to be good polic\ not to 
operate on the><^ case* in children unless 
pressure or other 5 \mptoms urgentlc demand 
fnlciwentlon \\Tien operation is indicated 
exasion should be done 
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LIC\TIOA OR EXCISION OF THE PELWC ^TTNS IN THE TREATMENT 
OF PUERPERAL PYEAlIAi 

Dy C JEFF illLLER MD F\CS New OuiAxa 


I N recent }cars there has been a gradual 
trend tou’ard conscn’atiN'e rather than 
acti\ e surgical measures m the treatment 
of puerperal infection This gradual 
grouth of consciAatism is due to \’anous fac 
tors among ^hich might be mentioned a 
more thorough knowledge of the varjnng 
\’irulenc:} of the in\’ading bacteria and the 
pos\U\e harm that results from disturbing 
local conditions in the presence of certain 
bacteria It was also natural to reiert to 
expectant methods after it nas shown that 
the results obtained bj such radical measures 
as hj' 3 terectom\ carl} laparotom} with dram 
age repeated, curettage and sirrular sugges 
tions had been foDowed with such disastrous 
results 

The mani gradations of puerperal infection 
the \*ar}’ing Mrulenc> of bactena and the 
fact that we ha\e no rebable climcal or 
laboratory guides to aid m dcterraimng a 
reasonable prognosis make the formulation 
of indications for surgical intcr%*entioa a 
difficult problem For these \'anous reasons 
acti\c surgical measures haie given way to 
expectant treatment and the results have 
fully justilied the change 
This has not been true however of pucr 
peral pvaimia No method of treatment 
appears to have reduced to any great degree 
the high mortality of this ty’pe of infection 
It still remains the most senous compbeafaon 
that mav arise durmg the puerpenum. 

The frequency and senousness of it can be 
readiK understood The most fa\'omble con 
ditions for bactcnal inv'asion of the blood 
channels arc presented by the gaping vxins at 
the placental site the constant presence of 
bactena in the \*agina and cervix and the 
traumatism inadent to labor 

If the minding bactena are of a virulent 
l\7>c a scvTFc bactcrrraua, or pcntomtis 
results before local processes may bar their 
advance and death occurs with little if any 
local evidence of disease. Such cases are 

lUnI bc'cTT tW CTkJnl Ccacrrtt of S uj» «on* •! 


doomed from the bcginnmg and rareh rc 
spond to any method of treatment 

In another tvpc, the greater resistance of 
the patient, or lesser virulence of the bactena 
allows time for protectii e thrombi to form 
which mav check the advance of infection to 
the general system This protection usually 
consists of phlebitis and thrombosis m one 
or more of the pelvic veins Here the in 
fection may be limited or the thrombi mav 
gradually extend and cause death by involving 
major V'enous trunks More frequently the 
thrombus undergoes hqucfaction and bberates 
emboli which convxv infection to remote 
areas and establish metastatic foa or ab- 
scesses This last type is characterized os 
pvicmia and it was with the idea of deter 
mimng whether surgen could dose the venous 
channels and prevent dissemination of cnim 
bling thrombi that this collection of case 
reports was made 

The idea is by no means new for John 
Hunter in 1784 proposed such a proc^ure 
and successfully treated a case of pynrmia by 
hgating the saphenous vein Dunng the 
latter half of the bist century many cases were 
recorded of the successful control of pyTcmia 
by ligating or exasuig mnous veins but the 
procedure did not receive general approval 
About twenty years ago hysterectomy for 
senous puerperal lesions was given a thorough 
tnal and ultimately abandoned except for 
unusual conditions 

It was then that Sippcl m 1894 and 
Freund m 1898 propos^ excising the sper 
matic veins in addition to hy’sterectomy but 
05 has nlrcadv been mentioned hystcrectomv 
had been so disastrous that their suggestions 
passed practicallv unnoticed 

The real impetus that prompted obstetn 
dons to apply the pnnaplc of dosing ofT pcKnc 
veins containing crumbbng thrombi was fur 
mshed by Zauful s results in the treatment of 
pyrcmia of otitic origin by ligation of the 
jugular vein 

Nortli Amvria riuWUlf^U, Octobn j ri 9 i 
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Seven jears alter Atulul ^ Iirst contnbu 
tion \iercct in iqoi pubbshed a sene> of 
loS cases of which number 8 q recovcml 
The opctutijn prompth recetv-ed unqualihed 
endorsement 

One \Tar later TrindclcnburR and Bumm 
pubhshwl their results of the mctbtxl m puer 
pent! p\a:mia the former ati^ckmg the 
in\oK^ \aTL extrapenloneallv the laUtr 
bj the tran-pentoncai route 

Obstetnaans have not been a. turtunate a 
^ icreck He wa able to show withjn seven 
\ears the value of the procedure in otiUc 
pvrcmia U i n w frurtecn vears since 
Trendelenburg s hr t contribution but bufli 
aent matcrul i not jet available to pr>vc 
the practical v olui of li^tion in the puerTKra) 
f rm 

Trcndelenburp reavsns lor adopting the 
jlieration are so c ntL>el) tated and are 
bokcd upon urh eitcllent deduciioas that his 
statement is worth) of repetition 

It ««mii quite natural to ® k, whv this 
^ame plan f procetlurc can not be foU wed in 
the treflimenl of puerperal p>amu tf such 
excellent results are >btaiaed id anal rgou 
condition TTicrc an no marked difFcrcntes 
m the path logic 'stn'< between these tno 
forms ol pvamua In Iwth wc meet with in 
stan(.e^ of pure thrombophlcl itis and lo some 
cases the Ivnijihatic \ essel are mv oKtiI in the 
infectious process. The clot formation oc 
tends ID the same manner in both tvTies 
raetostattc depewt* are liable t wTir in 
both and the bactcnolc^c findings are like 
inse identical in both examination of the 
arculatmg blood often mav prove negative 
e\ en m sev ere coacs In liotb forms we roav 
Imd dilTuie inflummation or a localised ab- 
iCOiA in the neighborhood of the throml us ui 
the )tiPc vanct\ meningitis, or cerebral 
abscess m the puerperal pcntiiutis or 
abscess of the ovar) or poraructnum Final 
Ij in other a sjxintancoiis recovery ma> 
result the throralAis becoming organised 

It must lie admitted that Trondcleoburg 
conclunotu. arc at least convincing as to the 
feosibiiit) of the operation as a surreal propo- 

SltiOQ- 

Thcre are four phases of the subject to be 
considered lo anv effort to draw conclusions 


a to the practicaJ vTilue of controUing septic 
invoAion b) ligating or caasing infeacd 
pelvic veim. 

I Can fceptic thrombophlebitis be rccog 
nixeel with sufBncnt accurac) to justifv a 
senous operation;' 

3 Dj the pathologic conditions revealed 
at operation and autopsv justify in(cn-en 
ti >n 

j rhe indications for operation 

4 Ho* the mortalit) been reduce! b) 
►jierati m 

DI VCNOAIS 

\ cursorv revnew of the numerous cm 
tnbuticns on thi, subject promptl) reveals 
the foct that the difficulties of diagnosis con 
sUtutc one nf the lefldJng objecticuw t) the 
operation Correspondesice with manv lead 
ing \mencan obstctncians she's cd that tbev 
were t^pcclaiI) sLepDcaJ on this point It 
was interesting to compare tbcar cooserva 
the statcmcsits with those of manv (jcntuin 
ciimcuuis Seiu insists that a diagnusu is 
poAsiblfr in ibt majoritv of cases. Bumm 
Opil* Bardelebcn Leopold and Trendelen 
burg pracIicaJlv agree with Seitx but differ 
£L to bow eori) a pweibve diagnosis can be 
made 

The most important diagnostic feature is 
onqucstionablv the occurrancc of thills and 
sin e we muit rciv cbicHv upon their rcpeti 
ti n It lb unfjrtmiatc that Ihev oo ufien 
e.xhibit such a wide vanabiht) in tvTse time 
of occurrence and even absence lo some cases 

\\illiJims Bordelcben and Lejars state that 
the occurrence of chills and hectic temperature 
renders the diagnosis assured whenever throm 
bosed v-eascl can be palpated os irregular 
worm tite masseb high up in the outer por 
tion of the broad ligament or along the 
spermatic veins 

Lenhorta found it po^ible to p^dpate 
thrombobed vessels in 8o per cent of hi cnao 

It IS unnecessary to enumerate the poavible 
conditions that nui) confute the clinidap in 
the carfv stages of thrombosis The diCi 
cuJties are obvious and few will agree with 
SancA who states that the charactensUc 
sjTnptomatology is best seen m the acute 
stage In the acute form the general tone 
svTnptom* predominate and confute the 
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picture to e\cn the most experienced diag 
nostiaan. 

Thrombosed pelvic veins present definite 
and fairly characteristic phj^sical signs but 
arc likely to be confused with pyosolpinx 
and parametritis both of which present, as a 
rule a more persistent temperature with less 
tendenej to recurrent ngors and considerable 
pain 

The absence of pain m thrombosis is men 
tioncd by the majority of climoans ‘ Pom 
ma\ be present m the beginning of throm 
bosis but 13 absent m most cases of pure 
thrombosis (Jcllctt) The broad hgaraent 
IS not fixed as in cellulitis nor does the mfLss 
approach the pelvic wall os in simple exudates 

Unfortunatclj examination of the blood 
has proied of little value except os a factor 
in prognosis Even Lenhartz who found 
the blood cultures negative in only 3 of 16 
coses speaks disparagingly of blood studies 
and Palm and Wamekrw insist that the 
\’nr3'ing results of blood studies are attnbu 
table to differences in technique but, concede 
that the laboratorj findings are of secondary 
importance. 

The frequenej of the affection should 
possess some diagnostic I’alue. A condition 
found m one third to one half of all women 
d>’ing of puerperal infection should emphasire 
the probabihty of its presence m a given case 

Summarmng the above-mentioned fea 
tures it would seem that septic thrombo- 
phlebitis has a fairly characteristic symp- 
tomatology and m a given case presenting 
high temperature with pronounced remis- 
sions the absence of pcl\ic exudates and 
pentomtis with the uterus empty and cor 
responding!) involuted a diagnosis should not 
be difficult 

Do the pathologic findings reveolcxl at 
operation or autops) justif) surgical inter 
vention^ 

The first attempt to arrest puerperal pj-rc 
mia b) v enous ligation was bas^ upon autop- 
S) Imdings that shon’cd a practically normal 
gcmtal tract with the exception of throm 
bosed ovanan vans Seegert found 26 cases 
out of 31 autopsies to be of the pure throm 
bophlcbitic t)pc- Onl> 5 showed a mixed or 
marked Ij-mphatlc invol\ ement 


An argument used against disturbmg 
thrombosed veins is that the thrombus is a 
conscrv’ativ e process Another is that septic 
endometntis is practically always present and 
that ligating or exaang mdividu^ veins 'vtiU 
not close all the possible avenues to the gen 
eral blood stream 

The answer to these objections is that a 
thrombus may be conservative but ceases to 
be BO when liquefaction occurs and septic 
emboU begin to mvade the blood and further 
more the patient can usuallv withstand a 
septic endometntis if the vans do not become 
thrombosed and discharge infected emboli 

The basic pnnaple underlving ligation of 
infected veins is dependent upon the behavior 
of streptococQ when mtroduced into the 
veins 

Bardcleben has proved that the vessel iN-all 
provides powerful resistance to the strepto- 
coccus It 13 somewhat of an obstacle even 
to the highly virulent and almost an unsur 
mountable wall to the benign streptococa 
This degree of resistance is possessed by no 
other tissue and smee it has shown that a 
smgle vein is involved in the majority of m 
stances it would seem to be further proof 
that surgical intervention is a rational 
procedure 

It was difficult to ascertam the relative 
frequency of the vans Involved The first 
estimates were based upon autopsy reports 
which represented terminal infections and 
not the conditions which would have been 
found if an operation had been performed 
days or weeks before death 

Seegert foimd it confined to one or both 
spcrmatics. Trendelenburg found bilateral os 
often as unilateral thromboas and the hypo- 
gastnes thrombosed twice os often as the 
spermatics Recklinghausen Seitz and Ve- 
nus found a single spermatic more frequently 
involved- 

The appended tables show the axact loca 
tion of the thrombus m 100 of the 197 cases 
al the time of operation 
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This pro\e# conduaj\'clv the tendencj of 
the thrombosis to limit itself to one xTin 
usually the spefmatic, and that a marLcd 
diJTcrcncc exists os to the frequency and 
location of thrombi when at operation 

and at antopsj 

nmicATiONa roE oreR.\TroN 

If we con be certain of a diagnosis in a giyen 
disease wc ore usuaJlj sure of the pathilogj 
and fairlj certam of the {irognmuiy. We also 
know what wc can do or at least what we 
are justified in attempting to do Since we 
cannot be certain of the diagnjsis of trcptic 
thrombc^blcbitis or the \irulcnc> ot the 
bacteria, the indications for oiieration are 
necessanJj open to discussion 

Man) ad\iM cq^cration at the earhest lime 
after a diagnosis is made )et, To operate 
too soon would be a crime too late usriess 
ia)*8 Tuffier Hop. can it be proved that a 
given case would not ha\'e rcco\‘ered wfthoot 
operationr' This is a question not easil> 
answered but it must be considered some 
thing more than mere coinadencc when the 
active symptoms subside prompt!) after 
operation in more than per cent of the 
cases 

Trenddenburg proposed cqieratjon after 
the first chill Bondy ScbottmuBcr and 
Bcuttner after three chilis and the derooD 
Btration of anaerobic streptococci in the blood 
cultures and Bucuras after fi\*e chills- Selts 
rather urges late operation. Lenhart* would 
Interfere only when onilatcnil thrombosis can 
be determined Williams and Bordelebcn 
give the same indicadons vu operate as 
soon after chill i or high fever that throm 
bosed veins con be detected by paipation. 

All observers, except \ enus believe that 
chronic pywama yields the highest percentage 
of recoveries after operation. ^ enus favors 
early operation basing bis opinion on the 
fact that 53 8 per cent operated upon during 
the first two weeks recovered, and only 43 8 
per cent recovered who were subjected to 
operapon between the third and fourth 
week 

Of the 197 coses collected in the appended 
tables the tnne of operation was stated in 103 
cases 


Ctantka Total 

Ilundf lust week 3 

Dunna -rfcond wreJe 7 

1 ) not thin! trtek jo 

T) nna fourlti >^eck to 

l>i|-iaR fifih wtet 
Dun K -j Ih meet 7 

Dun K -ofODlb erk j 


S 

s 


The jthcr cases uere operated upon from 
8 to 11 wcek^ after the onset but the number 
was too wnaJJ to be of statistical value 


These figures seem to confirm Venus con 
tcntioo that early operation vnclds a larger 
percentage jf recoveries 
Sime Dumm i* wj anphatic in warning 
agauiit interference m acute pvamfa, the 
question might well be asked as to the means 
uf diOerentiatuig between the acute and 
chronic forms There is undouhtedly a 
dilTcreoce but a defimte line can not be drawn. 

The ocule stage during which the general 
tone s)Tnptoms predominate lasts usually 8 
to lo days after which definite localuation 
IQ the veins takes place and the constancy of 
sy'inptom* becomes more dedded 
A case would ordinanl) be considered as 
having entered the chronic stage after a 
duration of lo to 15 davs 

V glance at the case histones will show the 
futility of operating in cases pnaentmg evid 
ence of pen tom Us broad ligament abscess 
and mulbple metastatic abscesses 

Acute endocarditis, pulmonarv absceas ora 
definite pBeumonia, usually Indicates a gen 
eral p>flnnia oni arc to be considered contra 
udicatJons to operation 

Williams beheves that a localized pleurisy 
due to isolated pulmonary infaxetwa or even 
signs of beginning pneumonia, do not neccs 
sanly contra indicate intervention 

The case reports show however that al 
most all of the cases showing signs of pen 
tooltis died and that few recovered that pre 
sented pulmonary lesions. 

Some have opposed operation on the 
ground that pyamlc subjects arc poor surgiad 
risks. The statistics show that leas than 3 
per cent died as a direct result of operation 
One of the chief reasons for early operalioa 
IS to prevent the extension of the thrombus 
to the vena cava. Twent) two case* in the 
appended scries revealed at autopsy an ei 
tension of the thrombus to the vena cava. 
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In most of these the thrombus continued from 
the Bite of hgation of the in\'ol\ed \'ein 

TECENTQUE 

It is not neccssarj to dwell upon the details 
of operaU\e technique further than to state 
that the onginal plan of Trendelenburg of 
attaching the veins extrapcntoneolly has been 
practicallj abandoned I found no cases to 
add to the hftecn collected by WiUioms in 
1909 that hod been treated m this manner 

The \'aginal route proposed by Tajlor and 
Latzko never found favor except with the 
originators. 

In \iew of the location of the thrombus and 
the inadcntal complications the transpen 
toneal operation is the only method worthj of 
consideration 

Whether the thrombosed vein is to be 
simply hgated or excised depends upon 
grcumstancea 

In pure septic thrombosis hgation of the 
invoK’ed vein is considered sufficient The 
ideal operation would demand the removal 
of the infected focus or else the closmg off of 
every outlet of bacteria but nather is 
possible. 

Exasion should be reserved for penphle- 
bltic processes or when the thrombosed vem 
presents areas of softening which appear likel> 
to lead to perforation 

^Vhethe^ ligation or exasion is to be 
attempted depends also upon the vem in 
volvcd Exdsion of an o\'anan vem would 
be very httle more difficult than Ugabon but 
the deep pel\'ic vans would present almost 
insurmountable difficulties. 

Warackros urges hgation of the common 
ihac on the affected side os a routine measure 
in thrombosis of the deep \cln5 and like 
Trendelenburg behoves that in extensive 
thrombosis the vena cavTi may be tied without 
fear of subsequent gangrene. Bumm first 
proposed hgation of all four of the veins and 
Bardclebcn approved it but the case reports 
show that the suggestion has not met with 
general approval A suggestion made bj 
Vat seems rational via. that the number of 
vessels to be tied depends upon the duration 
of the disease The earlier the operation the 
greater the number to be hgated 


It IS well to warn against digging into the 
venous plexus at the sides of the uterus and 
m the pararaetnum smcc aside from the 
slight probablJitj of encompassing the entire 
field of the thrombosis the possibihtv of 
severe hffimorrhage is shown in several cose 
histones 

Ligation of the hvpogastnc has not been 
satisfactory 03 the records will show Bumm 
has substituted hgation of the common iliac 
of the affected side as oilcnng greater chances 
of workmg m a germ free area and bemg 
technically simpler 

Ligation of the common iliac as a routine 
practice when the deeper vessels arc mvolved 
should have a thorough tnaL The accom 
panymg case reports at least show that the 
mortality is no greater ihnn hgation of a single 
hypogastne. 

HAS TBCE MOETAUTY BEEN EEDUCED BY 
OPEEATION 

In order to determine the value of surgical 
intervention it is necessary to know what 
results have been obtain^ by expectant 
treatment 

Itisfairl> definitelj settled that the average 
mortality of puerperal pyrmia is between 60 
and 70 per cent Sippel placed it at 100 per 
cent von Winckel at 95 per cent, Cursdi 
mann at 6b per cent, and Graefe at 83 per 
cent Jeilett states that in those cases In 
which suppuration occurs in the von, the 
death rate is icxj per cent In Wilhams 
service 66^ per cent died 

These several estimates only emphasize 
the fact that it Is the most senous malady 
that may attack the lying m woman and 
would jusUfj on) reasonable procedure calcu 
Jated to reduce such a fnghtiul mortality 

In order to compare the results I have 
arranged m the accompanying histones every 
case record to be found in the literature from 
the date of Freund s first article in 1894 up 
to July I 1916 The material has been 
arranged accorthng to the form adopted by 
J WTutndge Williams in his excellent review 
of the subject in 1909 I have simpl> con 
tmued his vines up to date 

Some cntics who insist that v\c havx no 
way to judge statistics except as thc> appear 
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m cold hpurcs ^lU take exception to the 
attempt made to cura-ct the mortahtj as has 
been done A detailed Rtud\ of the histones 
ivdl justify the elimination of numerous eases 
that were al>M. Iutcl> hjjicles at the tune of 
operuum In tocL wimc were \<-r\ little more 
than autopsies 

C L>e) f e\len-u\e ca\a throrab<^Js acute 
pent mil lauJt\ )ij,ation of broad 

Iipinient al>>ct~. and multiple metai>tatic 
protcvses h uid n I Ik? inclu letl in the Senes 
sinuc the\ are di lmtll\ taterl t i Ijt c intra 
induation t >jn.ratJ n 

The [ler ntaec I recnenc^ alter pera 
tnn has n l Inxn a eii ouripn^ a we had 
hoped to tinJ it but taken as a while the 
results were not alt tjether li’vci urapng 
Seitz found that -^8 jkt yciU of the ca»e> in 
hi3 collection recovercsl and uch an ex 
pencncetl jbsencras Lenhartz whorcvitweil 
SeiL. s ca« reports statcil that perhaps all of 
them would haxe died without operation 
hone* shjwrd a gro^s mortaht> of 4 per 
cent withmt ons deduction 
Williams lound the Rruss morUliti of 
transpentonual operations to Ik. 43 9 with the 
corrected mortality of ii 4 per cent 
\ enus in ca^ei showod the mortality 
m acute pjarnua to be 35 per cent in the 
chrome form 30 2 

One hundr^ and ninct) seven cases are 
included in this scnca Fifteen were treated 
by the eatmpentoncal and 182 bv the tranv 
pcntoneal operation The gross mortaUly 
fnot including the vena cava senes) was 
51 6 per cent The corrected wortaJjty was 
found to be 9 per cent The caacs ellml 
Dated m estimati^ the corrected mortahty 
ore *0 designated in order that an) invcsd 
gator may draw his own condusioriii as to the 
correctness of the statistics 

KZZtES A — EXraAPtXJTOJfEAL ortRATI HS 
Case Reported by Treodclenbarg iooj 
Ptdent aged js had chilli dsilv and high temper* 
tore following abortion Pali nt > geocruJ confljtlon 
poor Opermtjon dtsdosed thrombodi f the right 
ipermauc and h)'pogajtric Twcntictb day 
broad ligament ab»c» opened f rty dunl dny 
U^ted right hypoputiK »e cnij chlraday Ufst^ 
right apermattc Recovery 

Case* 1 to s Reported by Tre ddenburg 90 
Acute easel. No dettila given All died 


Case 6 Reponed bj Jlfchcls ipoj Patient 
aged Caborllon) had lir« chDl on fourth day 
Lh 11 daily hiffheit temperature 40 S* C GeneriJ 
condition 0/ patient icrioua. Operation twenty 
thin! dav f(e onact of ijTnptom* Thromboji* of 
left ape matt exciaed I“atient died 

r\ I 7 R ported br LenharU, iqod Patient 
age*! i ( bortton) had first chill second day 
f U we<j by many chiUa Highest teraperatart 
4 C P I nt in poor condition. Operated on 
twenty x(h day aft onaet ! lymptoma Throm 
bo»i of 1 ft j>crm.stl c dsed Autopa^ revealed 
pentonitU Aod Je/t ureter tied off 

CvseS Reportetl by Leaharti rood lalleiit 
ged 11 ( b’ft n) Firki chill h/th djv foUoi^ 
by m nv ch II High temperalur General con 
dlt n f pat nt b. 1 Dperaiion st dayi after 
Lon r Th omboai ol nght hj-pogjitnc Liga 
lion f nghl hyT>oga tnc 0 day later cxdaion of 
nghi apeiTiun Reco -erj 
Gysrq Reported b LAuhait 1006 Patient 
ged 4 ffuJl term) had ftivt hlltnthd> followed 
bv 4 bJla If gh Icmperoture General condl 
lion of pot nt bad 0peraLl'n4 djya after onset 
I ympt cn* Ve*»el* right uJ mbedded n 
nffj/amstory tiaauc both Itpted Pau at died 
Vutopay revcaJed a a thromboaii Pudk rein 
ligat^ lor b^-pogiairi 

Cyst o K ported by Leahart ood Patient 
aged 0 labonlua) had hnt chill third dd> foUot^ 
by ma ) chilb High temper ture Geaerai con 
dll OQ of pot eoi boi Opemnon 6t dan after 
borti B TbromboaJt of left spermatic and in 
terrul llu Khich s re ligated. P tient died. 
\utof>i> revealed lung abaceue* a thrombcaii 
lao tbrombon* f 1 ft f moral vein 
Caks Reponed Lenharta god Patient 

aged ro (full teiTDl had orat chfU eleventh daj after 
ovet of »>'mptota». foiloaed bvaeveml hUJ» fligh- 
e»t temper ture 41 4 C C nerai condition ol pa 
U t bad Operation i daja after dchrerv 
Thrombosis f left common ibac. permatic and 
aapfaeaous til three of nfaich were anted Patient 
died \ur psv revealed pentonjtis but throm 
bofu In spermat c above ligature 
Case Reported by Lenharta, lood Pa 

deal aged <4 f oonio I bal hr&t chill second day 
(tec otuet f vrnptomK, f Uowed by man) chDla. 
Teioperetare unLnowii. Ge erml 'onditlon of pa 
tient bad. Operut on treul) -eighth day disUoied 
thrombotu o4 kit c mmun ilLic and permatic. 

B th Ugnted. Patient died \ topsv revealed 
corn thr mbosii, infarct right lung nf liver ab- 
acets 

CAsr j Reported by LenharU 1006 Patient 
aged jg (full tenn) D t 01 nnt chill number of 
chill* and temperature uataonn. Geoeml con- 
dition f patient bod. Operation eighth day dls- 
clotcd throaibosa oi nght hypogagtric nd #pe 
matic Both ligated Pat ent IW Autopsy re 
veiled pudic ligated f r hvpofnstric sttliII vein for 
apermntlc Original ■esaoU thromboaed. 



iULLER TREATiEENT OF PUERPERAL PYAEMIA 


437 


Case 14 Reported by Lenharti 1906 Patient 
aged 43 (aboruon) had firat chill inth dav followed 
by 13 Temperature unknown. General condition 
of patient bad Operation twelfth day diaclosed 
thrombo*i5 of left spermatic and hypogaitnc. 
Both ligated Patient died. Autopsy revealed 
lung abscess no thromboiii above ligature. 

Case 15 Reported by Bland Sntton iQoo 
Patient aged ^5 (abortion) had first dull twelfth 
day Number of chills and temperature unknown 
General condition of patient poor Time of op- 
eration onknown Thrombosu perilonitla. Prog 
nosis no hope of recovery Eiculon right hypo- 
gostne hgation to spermatic and iliac vein. Lapa 
rotomv and drainage Patient died eighth dav 
Autopsy re\calcd thrombosis of right common and 
internal iliacs pulmonary embolism 

SUUUA&\ 

Fifteen cases is deaths 80 per cent mortality 
Spermatic vein exdaed 2 cases x death from perito- 
nitis, Spermatic and hypogastric veins bgated 
8 cases 6 deaths. Acntc pyasmia 4 cases all fataL 
Dedoctigg 3 cates for cava thrombosis, 3 for Uga 
tion of wrong vessels and 5 for acute pyemia one 
finds that 3 favorable cases were operated upon with 
3 recoveries Forty per cent corrected mortality 
Nora — These are the ertrspentooeaJ esses ortcUollj 
UbalatedbvWniLaffit No cases have bean reports doce 
hn srtide wa published in iooq hence t( b eproduoed 
without additlona, 

BEIXES B — TfiAN3>EEITOtfEAL OPCtATIOKS ONE 
ffPERSXAnC NEIV EXCISED UTEB LAPAtOTOlfX 

C\SE I Reported by Freund 1898 Details 
not given \t time of operation, spermatic and 
ca\ a thrombosed. Spermatic was excised Pa 
uent died ^utopty revealed metastoses 

Case 2 Report^ b> Freund 1898 Details 

not given at lime of operation, all veins involved 
Spermatic was exosed Patient died No autopsy 
Case 3 Reported by Bumm 1902 Details not 
giwn. Operation disHfawi thrombosed spermatic 
and retroperitoneal phlegmon. Spermatic was 
excised Result not stated 

Case 4 Reported by Bu mm iqo3 Details 

not given. Laparotom) Indicated thrombocis of 
left spcmiatlc. Spermatic excised Patient died. 
Autopsy revealed thrombosis above cxdsion 

Case 5 Reported b> Bumm 1903 Details 

not given. Laparotomy indicated thrombosed 
spermatic and broad ligament involved Com 
pletc excision was not possible Result not stated 
Case 6 Reported b> iloorc 1907 Patient 

aged 36 (abortion) had chill on third daj followed 
b> chills dallv Highest temperature was 106 
with general condition bad Operation 34 da>’a 
after onset Laparotomv indicated thrombosis 
nght spermatic and broad ligament abscess Right 
spermatic was excised clot above ligation right 
tube and ovary removed Second operation 4 dajv 
later cava thrombosis Patient died 


Case 7 Reported by Hoorn 190 Patient 
aged 20 (abortion), had first chill fifth day followed 
b> dail> chilU- Highest temperature 107 Tdlh 
general condition bad Operation 22 days after 
onset of symptoms Laparotomj Indicatca throm 
bosis right spermatic Right spermatic was ex 
cised and right tube and ovary removed Recov eiy 

Case 8 Repiortcd by Lropold 1908 Patient 
aged 28 hod first chill on thirtieth daj followed bv 
man> chills Highest temperature 40 4 C witli 
general condition bad Operation 40 days after 
delivery Laparotomy revealed doable femoral 
phlebitis and thrombosis of right spermatic Right 
spermatic excised and right tube and ovaiy re 
moved Recovery 

Case 9 Reported by Wilhama 1909 Patient 
aged 19 was 7 months pregnant Had first chill 
third da> followed by another chill Highest 
temperature was 103 with general condition lair 
Laparotomy fifth day indicated thrombosis nght 
spermatic broad ligament Indurated. Right ipcr 
malic exosed right tube and ovarj removed 
Recovery 

Case 10 Reported bv Williams, 1909 Patient 
aged 35 (abortion) had first chill sixth day followed 
bv chills daily Highest temperature was 106 
general condiuon poor Oi>enition 30 days after 
onset 1-aparotomy Indicated thrombosis nght 
Bpermauc, with salpingitis and broad hgament 
aWess Right spermalJc exosed right tube re 
moved and absceas drained. Patient died 

Cabe II Reported b> Leopold, 1006 Patient 
aged 33 had first chlU third da> Highest tempera 
lure was 40 9 C nith general condition bad. Op< 
cration emeanth da> Thrombosed spermatic 
vein was bgated and exosed. Patient died 
\atopsy revwed puerperal thrombophlebitis 
sepsis circumscribed pentonitis pleuritls. 

Case 13 Reported by Fabridus, 190 Patient 
aged 33 (abortion) had chills d^j Operation 
fortv ninth day Laparotomy indicated thrombosis 
right spermatic entire length parametrium free 
Patient died. Autopsy revealed thrombophlebitis 
of right pelvic veins right iliac vein and femoral 
to middle of thigh vena cava to junction of hepatic 
vein 

Case 13 Reported by Prochowruk 190 Pa 
lirnt oged 33 (full term) had cbDls daiJj Highest 
temperature 40 2 C Operation ninth da) after 
delivery At operation, broad ligament contained 
thrombotic cords of V eins Right kpcrmallc ligated 
and excised Right spermatic arteiy bgated Right 
brood ligament with small portion of uterus rc 
sected Recovery 

Case 14. Reported b> Grad iqo Patient 
aged 23 (full term) had man> chilU Highest 
temperature was 101 Operation 75 da)^ after 
debvery Laparotomy disclosed extensive pelvic 
adhesions pjxisalplnx, thromboses of ovTinan trter> 
(Grad states this fs the only case of ihrombcmi of 
ov’arian ortciy mentioned in Index Mediens) Re 
coverj 
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Caae 15 Reported by Steffea, igoS Details 
not given Laparotomy fortieth day dlscloacd 
thrombosed spermatic vein Veins showed emm 
bllng dliintegriuoa. SpennatJe vela cxcaed Re 
CO very 

Cask i 6 Reported bv KoblaocI 1009 Pa 
tJent aged jy ffull term) had hnt chill second day 
foDow^ by chills daily General ondition bad 
Opcfntiofj 4 days alter onset \t oocmlion, left 
spermatic vein thrombosed to iiae x thjmb oad 
contained reddish pat Left spermatic a part of 
uterine wail and left adoeta resected fs chilis 
after operatiotu) Recovery 

Cabe 17 Rejiorted bv Koblan k 1900 Pa 
tlent at term age unkn wn First bill i«otj- 
first day Highest tcmperalure 41 C Cenenil 
coodiuon had At operation om ntunj and in 
tesline adherent ai>d vntcry pus In coils oi bore] 
ovarian abscess thromboart ovorun \Tin Sper 
matic vein resected after Ugation Chills con 
tinned with death on Ighth dav \utopsy re- 
vealed acute myocardliL right lung bscess sap- 
miratlve peritonitis suppurativ pa ametriils. 
Spermatic thrombosis continued up Into vena cava 
with parulent dismtefrattOQ 

Cash; 18- Reportw by Koblinct, loog Pa 
dent afed jd Ubertioa) had nnt dull sixth day 
foiJoved by cMUs daily Operation fifeeentb dav 
Highest tempenture 4 C operatioo ngfat 
spermatic thrombosed psuaphlebitl absceo (strep- 
tococci) Right tpertnauc and thrombosed coraoa 
oi uterus Death on seventh dav Autopsy 

rrvoled puimonary thsceu abscess oehind vena 
cava h>'pofastric vein fiUed « th lupponll -e 
thrombi. 

Cask xo. Reported b\ KohUact 000- PaUeat 
aged 18 (aborts) Highest tetnperatore 39 C 
Operatfon fifth day after onset of symptoms. At 
operatioa, left spennaUc vein thrombo^ shscess 
a left ovaiy left spermatic vein sue of finger and 
contained pus (streptococci) Left spermatic vein 
was resected and left adnexa cxiltpaied. Tern 
peratore normal on third day Recovery 

Case so Reported by \’Inebei;g looo- Pa 
tkat aged 36 tfnli tenn) had firat cfull t*ent>-aixih 
day followed by frequent chllk. Highest tern 
perature 0J-4 Gene^ coodioon of patient good. 
Operetioo 3 days after dcUveiy Blood cuUnres 
shoved atreptocoLci At operation rijht spermatic 
thrombosed to sixe oi thumb etteoding to *05 
cava. Right spermatic rein excised. Death on 
nloetcenth day Antopsy revealed vena csv» 
thrombosed at entrance of right ovnnon vdn. Re- 
trogimde thrombophlebaus down to common lilac 
Uterus normal 

Case si Reported br Iflcbeis 1009 Pa 
tGnf aged 38 ( bortionj had first chill third day 
followed by chills daily Highest t mpoatarc was 
104-6 with generml condition bad OpertUon 
eleventh day after onset of symptoms. At op- 
eration, right broad ligament disteoded with colls 
of thrombosed vdm. Eight ovary thromboseiL 


Rlght ovanan vrln was ligsted then exefsed. to- 
gether utth right broad Ugarocat, owing to frlahk. 
ttisuea Ultimate]/ uterm was arapatated to con- 
trol bleeding No chilti after fourth day Re- 
covery 

Cast JJ Reported I y Asch, 1909 History tm 
ImowTi One spermatic ligated and eicUel. P* 
tlent died Autopsy showed other spermatic 
involved no c^tonltls. 

Cast <3 Reported by Tbom 191a Hlatory 
onknown Operation disekaed thrombus of right 
spermati ^■dn. Right ipcnnaiic vein ligated and 
excised, laiient di^ Autopsy ren-aled Lhrom 
bus ertendiog above hgation lung abscess. 

Case 4- Reported by Maj^ax, loij Pa 
t ni aged a had hrst chQ] Hcth day foOowed by 
chilL daily Temperature 30 i C General con 
ditlon of pal eoi s^ooj Operation ao daji after 
deli -cry \t opcrotlon ovary sixe of hens egr 
right spermatic rein thromboa^ Right ipennatK 
vein «aa Uated ligatare cut throagh Ends were 
etcued and caatoixed. 3 Iuch improved ro diya 
after lien grew worse Died taenty-aixth day 
Antopsy sboaed poimonaiy embohsra and nrannla. 

Caji. 5 Rctwted by llugrins, gu Patient 
aged j3 (loll term; had first chiD first da> foUowcd 
by chilis dad} Ilighai tempmtun ns tog . 
with general c&Dditi» bad Onerauw dbdoiM 
broad UgaioefiC oedematous ana right tube sd 
berent ummboaed right spemutic vela exteodiog 
nearlyto a\a troperiloe^ pox coUectloa (nears 
(roiD brood hgatnent showed streptococci) Right 
■pennailc vein wu ligated about 3 centisMters 
irozn terminus ibrn removed d wn to broad Uga 
ment Patient died eighth day Chronic nepiimis 
soyeaed 

C\ae r 6 Reported by ilaniDt 19 a Patient 
aged 18 (foil tnm), had ^t chui sixth day followed 
by freqoeat chi^ Highest temperatarc 04 
with general condition ledoax. Operation twenty 
second dav of disease (Operation oisdoaed mass 
ginning at outer end of broad ligament thrombosed 
right spemalic rein periphlebitis (imeaii from 
vdn showed streptococci) Right spermatic vdn 
United and cxciaod Reooreiy 

Cases? Reported by \dt- 191s Patient 
aged jx (ahortio ) had first chiiJ seventh day- 
followed by frequent cbtth- remperature wta hi^ 
general coodltloa had Operation 9 days alter 
onset disclosed right ipennatic vein thrombosed 
ond surrounded by pus. Vdn wta ligated and 
eidacd above thrombus Greasy material in vein. 
Patient died. Autopsy shoved peritonitis. Re- 
covery apdiarently impossible from Wginning 

Cask th- Reported by I.eais 913 GenefaJ 
cooditioa of pauest bad Hlgbcst temperature ms 
I f Operation 3 da>a after onset disclosed right 
spermatic vein thrombosed. Right ovarian vdn 
with tube and ovary ligated a^ excised. Ro- 
cov ly 

Case 9 Reported by Jellett 1913 Patient 
aged s6 (/nil tens) had first chili sixteenth day 
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followed by cMlU dally Highest teraperaturo was 
104-5 Operation 39 day* after delivery disclosed 
thrombosii of neht ovarian van nght ovarian 
artery ibowed thIcL wall Inmen closed Ovarian 
artery and vein were exdaed as far u jxmible and 
broad ligament ertirpated Recovery 

Case 30 Reported by Jellctt 1913 Patient 
aged 30 (full term) had first chill eighth day fol 
lowed by frequent chills Highest temperature 
loa Operation 15 day* after rymptoms developed 
disclosed hard swelling m nght broad ligament 
extending along ovanan vessels almost to vena cava, 
hlass in broad ligament enucleated ovanan vein 
ligated and excised ovanan artery ligated. Re 
covery 

Case 31 Reported bv Jellett 1913 Patient 
aged 23 (full term) had first chill seventh day fol 
lowed by frequent chills. Highest temperature 
was toy Operation ei^teenth day of disease 
disclosed mapient peritonitis right broad hgament 
thickened, continning along ovarian vessels pen 
phlebitic abscess along ovarian v ein- Vein very 
friable Right ovarian vein and right broad Uga 
ment removed. Pus fiowed freely from broken 
ends of veins At second operation pus was found 
around right uterine vessels. \ easels were cut and 
it WES thought pus came out of some of the veins. 
Patient died 

Case 33 Reported by Eden, 1913 Patient 
aged 31 Details not dvea. Opemion thirty fifth 
day disclosed thrombosis of left ovarian vein 
Ovanan vein and arter> were dissected out from 
renal vein to nterus left tube and ovary removed. 
Rapid recoven' 

Case 33 Reported by Sigwart, 1913 Pa 
tient agea 33 had hnt chiU sixteenth day, followed 
by rmlU daily General condition fair Op* 
eration disclosed right spermatic rein thrombosed. 
Spermatic vein was ligated near cava. No more 
riinb- Recovery 

Case 34 Reported by Asch 1913 Highest 
temperature was 40 C Details not Op* 

eration 4 days after onset of symptoms disdos^ 
adhesions of left tube and ovary left spermatic 
thrombosed to region of kidney paraphlebllls 
exudate* left parametnum criematous. Left 
spcmiatlc veiu sra* ligated and esdsed, and left 
adnexa removed with small wedge-shapied portion 
of uterus. Strcptococacmia. Recovery 

Case 3*; Reported by Brown igtA* Patient 
aged »9 (foil term) Details not glv^^ General 
condition seriems Operation 15 cla>'* after onset 
of symptoms disclosed left ovary cedematous and 
thrombosts of left spermatic vein. Spermatic 
vein was hgated almost entire length and excised 
left tube and ovary removed Streptococctcmia. 
Patient died. 


StrUMAEY 

Total 35 cases. Results not stated In 3 cases. 
Of 33 cases 17 died. 16 recovered Grou mortality 
j per cent Deaoct cases i and 6 of cava throm 
2 In which all veins ViCre Inimlvcd, 3 5 10 18 




25 of broad ligament abscess 4 and 30 in which the 
thrombosis extended above the point of eiosion, 
37 of periphlcbltic abscess and 18 and 31 in which 
p^tonitis already existed at the time of operation 
and there remain 30 favorable cases with 16 re 
covenes Corrected mortality 20 per cent 


SEUES C — XlA’CSPEWTOVEAL OPEEATIOVB. UOA 
TIOV or OVl SPEOIIATIC \T;IN AlTEa LAPA 
ROTOITY 

CVSC36 Reported by Cuff 1906 Patient 
aged 30 (term) had first chill second day followed 
by many chilis. Highest temperature was 105 
with general conditlra poor Operation 37 day* 
after onset of symptoms disclos^ thrombosis of 
n^t spermatic and Indurated broad hgament. 
Rirtt spermatic was ligated Recovery 

Case 37 Reported b> Lendon, 1907 Patient 
aged 24 (term) had first chfU second day followed 
by frequent chills. General condition bad. Op- 
eration seventh day of symptoms disclosed thrombo- 
sb of nght spermatic. Right spermatic bgatei 
Recovery 

Caec 38 Reported by Seltx 1907 Patient 
ftged 33 (term) had first chill fourth day followed 
by many gulls Elgbcst temperature 41 C 
general condition poor Operation fourteenth day 
M disease dnclosed aente pyremia right ovary rLxe 
of an egg Right spermatic ligated ovary not re 
moved. Re co very 

Case 39 Reported by Berkofity 1908 Pa 
Ueot as^ 30 (term) had first chill third day fol 
lowed oy chiJis daily General condition fair 
Operation eighth day of symptoms disclosed throm 
bons of left spermatic and cyst of left ovary 
Right spermatic ligated and Idt ovary removed 
Rwvery 

Case 40 Reported by Berkofsky 1908 De- 
tails not given. Operation after abortioa dis- 
closed abscess between colls of Intestines and throm 
boiis of right ipennatic. Right spermatic hgated 
Patient died. Autopsy revealed p^tonitls 

Case 41 Reported by ^^'Ill]ams, 1909 Pa 
tient (abortion) had chills daily Highest tem 
perature was 106® with general condition fair 
Operation disclcaed thrombosu of right spermatic 
Right *i>ennatlc was ligated- Recovery 

Case 42 Reported b> W lUmmu, 1909 Pa 
tient aged 27 (alwrtlon) had first chill second daj 
foDow^ by chills daily Highest temperature was 
104 Cenend condition of patient poor Op- 
eration disclosed thrombosis of left Bpcrmatlc 
left salpingitis and pulmonary IniTilvemenL Right 
spermatic was ligated. Recovery 

Case 43 Reported by Zwcifcl ipoa Detafls 
not given. Operation dliidosed ihiombosls of supe- 
rior spermatic. Left spermatic vein was Ugsted 
Recovery 

Case 44. Reported by Seltx, 1906 laticnt 
aged 13 had chill* dally Operation fourteenth 
day after symptom* de\e]oj)ed disclosed right ovary 
of greenish color and size of ben ■ egg right iper 
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nuBc thrombosed slie ot thumb trodlng upnani 
from pcfvic I nm Bl nt liwit n naa performed 
and doubk Ugati n made Iwv the thrombus 
Reco Tay 

Lasd 45 Reporteil 1 1 r u id goS Pnileni 

•fed 6 (tern ) had bid brst Uv follouci! b> chilb 
daily Gene J oadiiion laad Opir twn i6 days 
aitc ddiverj IlM-Ioeetl rifhi ^pe n ti in throm 
bosed use of thuml up l \cna sa Kifht 
spermatic \-c n rios I pat I t vena cav« 

Coald Doi Jigai niircJs al>ove ihromlus Result 
untn ttiL 

Law- 40 Reported bv ^ n » l f Wnrocr; 
go8 \bort n pndent h. d fit la ni h II Tlifh 
CM (empe tor i>. 40 0 C f)pir iw lulosed 
tbromboiu of kfi permatl ml f ma jIkiiK broj I 
lifament Left ipe matic vein a 1 fal I finches 
above kite of the rabu 1 all Di I c»l \uiopk} re 
\-ealed purulent nx-trit par metni (hromlio- 
phJebiuj f left cin c tendl f up 10 « tbin i 
inch f luinej thr mbophl Hu n vein of rfebt 
parametrium par rnhym Iju \ fciK ati o of 
mttxsrd um hie nd k inet ( pleen turn r 
Ctki4 Reported I v \ nu ( p K rmjucrf 
igoS P tlent jfltd j (t rn ) ha I tirti cbiU 
thirteenth da) follo«c»l I > fr nt hill llifbnt 
temper ture ao* 404 I ih geoefal ooit a 
bad Opera! on 5 la> oile onset (i>cloked 
ChrombcAii of nfht kjiennati \Tia up i renal vein 
u of Imgr rarereetn Ibecoaa. lot! nt 
led \ut p»y re aleil itphtbcniu. ad meinli 
nfht p\ovilri s ihrombophleb Ilk of nght per 
nulk ettc ling t ena ov spleen tuoM fatt> 

dejten r lion of he n b fr and U^lnej-k bmenrt 
from ihr'imbu* sho Mrepicaixa 
Casl 4ti Reported b\ \catu (op kcopbl 
009 latl at arol jfi (terml H ghm ten>- 
pemiure «as 4d GenenJ cooditioa bod On 
eratioa q da)! aitT onset Left spermatic »as L 

S led nd 1 ft fallopian tube remo ed. PalieDl 
id Aut p*y rcs-ealed diphtheritic odotnetritu 
abscess left pa ametrium. ibr mbosis of par 
roetruJ vcink freth throtnoiu bove Ufoted ^Tin 
ae«a ration of heart and Lldne)-a pj-eiltU. 

LAi* 40 Reported b) Nuns (op Rffirij Um 
ItolUa case) laiieat aged t Keren) brst 

chill third day followed by chUls daily JUgheM 
temperature 4 C Operation 6 days after onset 
dikclosed thrombosis cf right spermaU and aeroos 
effusion in abdominal cavity Uterus appeored 
aormaL Right apcnnatic and other visible vtuu 
of right paramemam acre iigatcd, ratreat dird. 
Autopsy q days aft r operation revealed long 
iofaretj sxWeen one axkd one-baif normal sixe 
Udueydecenerated left ovarian vein by solid throm 
bus not adherent nothing in ■enous truni of pelvis. 

Caic so. Reported by Leopold OoS Pa 
tie t (term) had chills daily Temperature ana 
high and feneraJ condition bad Operation 4 
daja after onset disclosed pleunlls of left side 
thrombosis of both femoral vdaj thrombosis of 
right apermati almost to vena cava. Right 


spermatic Tin rras ligated as high as possible sod 
at ki le of uterus. Recovery 
Cas*. 51 Reported by Freund 190S Patient 
aged j 6 (t rra) had firat chill eighth day fqEoaed 
bv frerjuent chills General condition sciious, 
()pcr lion *4 daj's after onset of ij-mptoms dls- 
lov^ nght spermatic vHn thrombosed almost to 
%rnacava Right ipennalfc ligated. Recoverr 
I SSI 5 Reported b) KoblancL, 1909. Paticfit 
ageil j6 (term) Hlghiat temperature aaa 40*C 
Operation 0 da^a after onset of aymptoras disdosed 
dark herons fluid in abdomen left spermatic throm 
hosed Left sperraalk sras Ugnted but end ol 
thrombus could not be reached ^roe thrombosed 
veliH of brood bgam nt wrre eidied Peritonitis. 
llkNxl sterile I nticnt JJed 1 1 dnja after operatkxi. 
\otops) rmTaJed perilooitia endometritis (septic) 
ifaromboph] b tls of spermatic vein 
t A I tj Reported b> Leopold pop Dctalli 

ot gi CO Left fcpcrmatic rln was ligated 

Roc \er) 

( A t 54 Rcporteil b\ Bishop, 1009. Patienl 
aged I (abortion) ha i first chill elctmth da) 
followed b) many chills Operation 19 days after 
onset of symptoms disclosed right broad Ugament 
thickened and cedemal u marked dOatallon of 
Tto mosUv at other end of ligament Right 
li)fuD(libulo-o%arun Jigamem Ugat^ at brim and 
portion of broad ligament removed Had ae^tre 
OOXLOg ReiO TT) 

f ASL 55 keponed by Opitx, 009 Patient 
(lerni) lud first riuU fifth dj\ beoera) coodilion 
keriouv Operation 8 daja after onset of armptoma 
dmiosed thi k gelatinous Dhltratioh of th tissue' 
•umniodlng tbe vdo Left spermat c vein nos 
Ugiied at renal iDDCtion. P tKOt died ta days 
Uier Autops) sMsed pentoniiii. 

Cum jd Reported by Pfan enitiel ooo- De- 
tolb 0 t gi Tn, Opemtloa disclosed thromboais ot 
sperm tic One permaijc Ugaied. Aotops) re- 
vealed d able sperraall vein and thrombus In root 
region of this vcm Thought rtra DC'S as a ureter 
Case 57 Reported m Pankow 90. Pn 
tient (t rm) had first chIU second da\ General 
condUl n seiioos. Operation da>-s after symp- 
toms of infection disdosed itreptocoed in blood 
and ihrombads ol left s^rmatic vdn Left 
fpennatlc rein VIS Ugated. Kesalt unkrttrsm. 

Case 58 Rqxrtri by Klein, iq r Patient 
aged 1) (term) had first chill thirteenth daj fol 
lowed by frequent chflls. lllgbcst temperature 
nos 40-4 C CenermJ condition bad. C^Jcration 
5 da)*! alter infection developed diadowl right 
spermatic vein thrombosed sis* of finger and ei 
tending nearly to renal vein. Parametrium cede 
nutona. Rignt aperrnntlc rein ligated close to renal 
Tin Patient died Autopsy revealed metrophle- 
bitis pyosalpinz right ipeTToatlc vein thrombosed 
tbromoods reaching Into cava lung cedema de 
generation of heart and kldwra streptococci. 

Case 59. Reported by Klein 19 i P tient 
aged j8 (term ) and first chill third day foOowed 
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by gh<T1« dally Highest temperature to 8*C 
General conmtlon ierioas. Operation nintn day 
of dtseaae dlAcloted metrophlebitis cords pialpated 
to left of uterus thrombosis of left spermatic vein. 
Double Ugation of left spennatlc vein Patient 
died second day Autopsy revealed abscess in 
left parametnum amall \eins thrombosed fresh 
thrombus above ligature. Heart kidneys lung 
and brain involved. 

Case 60 Reported by Klein 1911 Patient 
(term) aged 38 had first g^ni third day followed Iw 
chills daily Highest temperature was 4oJ5*C 
with gener^ condition bad. Operation 9 days after 
symptoms developed disclosed thrombeois of left 
spermatic. Left spermatic was ligated and left 
tube removed. Patient died. Autopsy revealed 
abscess of left parametrium above hgature throm 
bus, kidneys and heart degenerated brain cedema 
pyelitis. 

Case 61 Reported by Miller igtr Patient 
aged 19 (full term) had first chill fifth day followed 
by chlllfl daily Hipest temperature was to6 with 
general condition bad. Chi^tlon 77 days after 
onset disdosed cedema of right tube and ligament 
left normal right ovarian vein thrombosed tUe of 
thumb extending nearly to renal vein hypo^tric 
free Thrombosrf right Bpemmtk vein was Qgated 
above thrombus. Recovery 

Case 6a Reported bv \elt 191a Patient 

aged aa (full term) had first chill fourth day 
followed bpy many chflls. General condition fair 
Operation 6 days after onset of symptoms disclosed 
right spermatic vein thrombosed periphlebitis 
with greisy looking exudate blood and smears 
showed streptocoom Right spennatlc vein was 
ligated Recovered. 

Case 63 Reported by Vdt 191a Patient 

aged 35 (full term) had first chill second day 
followed by frequent chQls. Highest temperature 
was 40 7 C with general condition fair {^>eration 
5 days dter onset of s>'inptom8 disdosed tbrombosb 
of light spermatic ^^n and surrounding tissues 
erdematous. Right spermatic vein was ligated 
Recovery 

Case 64- Reported by Veit igia Patient 
(full term) highest temperature 40 4 C Details 
not given Operation disclosed thrombosis of ri^t 
spermatic Nein and streptococci in blood. Died 
following operation. 

Case 65 Reported by Veit igia Patient 
(abortion) had first chill second day followed by 
frequent chills. Operation fifth day of disease 
disdo*ed thrombosis of right spermatic vdn up to 
renal vein. Thrombus was pushed down with fiiiMr 
and right spermatic van ligated dose to renal van 
Chills continued until death on forty-second day 
No autops) 

Case 66 Reported b> Ahrendti 1913 Patient 
(^abortion) had first chill second day General con 
mtlon bai Operation twenty fourth day of disease. 
I^t spermatic vein was ligated and exdsed Pa 
tlent died during operation. 


Case 67 Reported by Sjgwart 1913 Patient 
aged 30 had first chill fourth day followed by chilli 
d^y General condition bad. Operation dis- 
closed thrombosis of right spermatic vdn through 
entire length. Right spermatic vein was ligated 
close to cava Right broad ligament and adnexa 
removed. Immediate improvement with recovery 

Case 68 Reported by Sigwort 1913 Patient 
(premature birth) aged aa had first chill third day 
followed by frequent chills Highest temperature 
was 41 C with general condition bad. Operation 
II days after onset of symptoms disclos^ right 
adnexa thickened and imbedded In gdatinous m 
duration right spermatic van thrombosed entire 
length sixe of thumb, vessels of nght round Uga 
ment thrombosed. Right spemULtic vein was Uga 
ted close to enva and right round U^ment was 
hgated at both ends. No fu^er chSls smooth 
recovery 

Case 60 Reported by Brown 1914. Patient 
aged 34 (term) had first chill dghth day followed 
by frequent chills Highest temperature was 
106 6 Operation 15 days after onset of symptoms 
disdosed cedema of left tube, ovary and left hroad 
»g«fT.ent and thrombosis of left spcrmiUc. Left 
spermatic was ligated and left tube and ovary 
removed. Recovery 

Case 7© Reported by Miller 1916 Patient 
aged 37 (term) nad first chill agbtb day followed 
by frei^ezit chills. Highest temperature was 104 
with general condition bed. Operation 7o days 
after onset ol symptoms disdosw thrombosis of 
left ovarian vein with breaking down of the vein 
and forTaatx>n of abscess Von was ligated ab^ve 
abscess and abscess drained. Patient ^ed. No 
autopsy 

stnaiAKT 

Total cases 35 Results not given In i Of 
34 cases 19 recovered, 13 died gross mortahty 
44.jperccDL Deduct cases 45 .17 and 63 in which 
It was impossible to apply the ligature well above 
the thrombus 57 of acute itreptococaemla 40 
abscess between colls of Intestines, *0 and 52 of 
peritonitis and 70 of pcriphJebltic abscess. Cor 
reeled mortality 30 7 per cent- 

gEMES D — TEAKSPEMTONEAL OPERATION UQA 
TIOV 06 E-XCISION BOTH SPEEHATIC VEINS 
ATTES. OPEEATIOV 

Case 71 Reported by Opitx, 1905 Patient 
(abortion) had first chill fifty-seventh day followed 
by frequent chills Highest temperature was 41 5 
C. General condition serious. Opcrmtioc 56 dajs 
alter abortion disclosed thrombodi of both sper 
matici hyporastrics normal Both spcrmatlcs 
ligated Death followed operation. Autopsy re- 
vealed thrombus extending above ligature Into renal 
vein on left side 

Case 7a Reported by Bcrkofiky. 1908 Pa 
ticnt tg^ ag (abortion) had first «‘nill third da} 
followed by chilli daily Highest temperature 

as 40 C general condition serious. Operation 31 
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day* after cnict of tymptom*. Both ipefmatfcf 
lJ{Eted Recovery 

Caji 7« Reported hr Berko/aky rgoS P* 
tienta^Mij had firat chill third day after abortloo, 
follow^ hv cMIlt dady lUgbot temperatore waa 
JO C jenenU condition acrloui. Operation aS day* 
after onset ol aymptoma. Pulmonary ayniptooQa. 
Both apcnnatlci lifted. Recovery 

Case 74. Reported by Berkofakv iqoS Dc 
tails not given Opentton disclovd acute pysnda. 
Both spennatlcs io Indammatory tbsue ligated 
Patient died 4utop5v revealed thromboaia ot 
right fcinoral, Lltac and hypogastri vema 

Case 75 Reported by Berkofikv 90&. De 
tails Qot given Operation disUosed acuta aeotic 
pyamla. Both spermaiici ligated Patient died. 
Antopay roealed apermatlca free thromboils of 
both hypogaitiia 

Case 6 Reporter} by LatiLe iqos DetalU 
not fivcD r»thnt at term Operation taenty 
eighth day after onset of irmptoms disclosed thiom' 
boars cf both sperinst c veins to sixe of finger 
Both spermatK* Ugated Recoverv 

Case 77 Reported bj Leopold, 1900 Patient 
•fed jj had first chill eleventh day foBoired by 
fr*<7uem chills JIirf>«t temperature ras 40 C 
ceoeral cooditiw had. Operation tweoty-autth 
uy dlsdosed panmeuium Infiltrited and ttrep> 
tocoed In vagina] secredoas. Both cpennaiua 
Ufsted. Death on fifth day foUoving openUoa 
Autopsy revealed phlegmoa uf tecropenuuteal 
cePuiif tissue purulent perilooitli sbsceaaea la eL 
bow sod ankle-prifiu thrembosis above hatute In 
left^iermatk Idt conunon 11100 ihromboaed asd fol] 
of pos and cberry-tiud sbareas on outer waO of 
atema 

Case 8 Reported by W B Beil, t^eg Pa 
rlfjit aged j6 <term) had high temperature with 
geoenl condition bad. Operation 15 d ys after 
onset of symptoms disclosed dear sernm In abdomen 
and right tpmmatic vein thrombosed slie of banana. 
Right spermatic vein and excised cod left 

spermatic ran excisem I>eaih tlxteeoth day 
following operation. Autopsy revealed thromboeu 
above ligature into cava, utemi empty with no atgn 
of Lnllaramatron vein filled with pus. 

Case rg Reported by llichd 900 Patlcnl 
aged aj (terra), had first chill third day toUoxred bj 
dily chilla. illgbest tompeiaturo was 107 with 
general condition bad. OperatioD 18 daya after 
onset ol symptoms dlsdosed thromboais of left and 
right ovarian veins both hypogastric veins free. 
Ligated both ovarian vdia but not iicro left ligature 
was above end of thrombua Two days later retm- 
perltooeal erpesure of left rein Ugatore ent 
through, and pas discharged. Death third day 
foUomng operation, thiitr-secood day of disease. 
Antopay revealed fatty degeneration of large riand- 
oUr organs right ovarian vein with healthy throm 
bos above and bdow ligature. 

Case 80. Reported by Brettancr. 909 Pa 
tt#nt (term) agw *i had first chill fifth day fof 


lowed by chlUi dally IUghest tem peia tnre wij 
io6* with general condltkin bad Operatimi 17 
days after onset ol symptoms disdoied ateroi and 
adnexa normal no exudate or adhesions byr«> 
gastrics free, also median pelvic vein. Both ovaiiaa 
vdiH IJmted Death eighth day following opera 
tloo, thirty fifth day after delivery Autopsy re- 
v*cflled ovarian vdas filled with fresh onlnfected 
blood left *0030100 and external nt«r filled with 
aemlfloid purulent material vtna cava ihrrobosed 
to dUphngre, lung abscess. 

Case fli Reported by L. Sdts (from thesis of 
J \ntolae) Patient had frequent rhTTk with gen- 
eral condition bad. Other detalli not given. Both 
•permatlcs ligated bilaterally Caution sixth 
day Recovery 

Case 8j Reported by Bell, 1911 Pitfent 
aged s8 (term; Highest temperature was loj gen 
enl eoadit/oa serious. Opeiwcfoa rj days after on 
set 0/ sv'znptoms disclosed tWmiusis of right ova 
non vein Left ovanan vein markedly engorged. 
Both spermaik veins and some relos la broad 
Ugatoeat Ugaied Recovery 

Case 8j Reported by rlndJoy rots Patient 
had many chills, general condition smous. Opera 
tloo twenty first day of disease disclosed no thnxn- 
booed veins Both spermatics lintsd. (Does act 
rive operation any credit lo tots case.) FlaaBy 
had long abecess, which was drained. Recovery 

Case &4 Reported by Hogiins, 191s Patient 
aged i (term) ^ fiat chfll third day lofloard by 
many chdla Ceoml copdlUon bod. OperaJJaa 
dlsdosed left broad ligament Infiltrated and left 
spennaiic vein thromnesed for j hsebea. Left 
jpesmotic vein lifted Right spermatic vein 
Ugated as pmautioo. PoeumoDla during con 
aleaceoce. Recovory 

Case $t Reported by Huggins, igzt Patient 
(full term) had man y chilo. Goierai condition bod 
Operation disdoseo right spermatic vein throm- 
bosed. Streptococci in Dos removed from the veins. 
Both tpcrmarics ligated and right spermatic v’cin 
excised. Recovery 

Case 80 Repmted by Vdt, 9 * Patient 

(term) had fiat chin twelfth day followed by many 
cbtlk. General condition fair Operation dli- 
cloaed ri^t ipennatlc vein thrombosed. Both 
eprtrnnti veins ligated. Recovery 

CascS; Reported by \clt, 911 Patient 

(tefm) had first chllJ third day followed by frequent 
f 4 itnt Gtnm] condltioo fsxr Opcralion n days 
after ooaet ol symptoms dlsdoaed right spermatic 
van thrombosetj Pronounced ordemn around Wt 
spomatlc. ^th spemalit veins ligated. Had 
some lung symptoms that gradoelly dlsappeartd. 
Recovery 

Cabz ^ Reported by Ahrendla, 191J Patient 
had fiat ehm tnird day followed by chBls diBy 
Highest temnemlaro was 4a.8*C OperatioQ sixth 
day dlacloera left adnexa adherent and thrombosed 
left spermatic vein. Both spermatk* Ugsted and 
excised with cautery Death second day following 
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opcnttloiL Streptococci In heart blood and perito- 
neal pus thromboais extended Into vena cava 
retroperitoneal abicesa. 

Case 89 Reported by Tellett 1913 Patient 
aged 2 7 (term) Wi first cJull second day followed 
by rhjlla daily General condition fair Operation 
15 days after onset of symptoms. Both ovarian 
vein* ligated. Temperature normal on fourth day 
Recovery 

Case 90 Reported by Schwyier Patient 
(term) had first chQl seventeenth day Highest 
tempierattne was 104.1 with general condition fair 
Operation 2a days after onset of symptoms dis- 
closed soft uterus small fibroid abscess on outer wall 
of pentonenm of iliac fossa, broad ligament In 
filtrated ri^t tube contained pus. Right ovarian 
vein drained and left ovanan vcm hgated. Nochflla 
after operation. Recovery 

StTmtAKT 

Total cases »o Recoveries 12 Deaths 8 
Gross mortality ao per cent Deduct 2 cases of 
severe acote p^unla and i of Intraperitoneal abscess. 
Corrected mortality 31 2 

SEJUEa E, — TEANaPMITOKEAl. OFEtAnONS UOA 
TION OK EXdSlOK OT OtTC SPEJtUATIC AND 
ITYEOOASTRIC VEIK ATTEJt LAPAKOTOUY 

Case 91 Reported by Bumra 1905 Patient 
(term) had first ehni eighth day foUowM by ghiiu 
daily General conditioa poor Operation 48 days 
after onset of symptoms disdosea thromb^is of 
left side and endocarditis. Right spermatic and 
hvpo^tilc ligated. Patient died. Antopsy dls- 
CKMa thrombosis of cava and lung abscesses. 

Case 02 Reported by Bumm 1905 Patient 
aged 33 (abortion^ had first chdl airth day followed 
by chills daily Highest temperatnre 40 5 C general 
condition good. Operation 18 days after onset of 
symptoms disclosed thrombosis 0/ rb^t side. Right 
spermatic and hypogastric ligated. Re covay 

Case 93 Reported by Friedmann, 1908 Pa 
dent ag« 27 (abortion) had first chUI third day 
followed by rblllt daily Highest temperatore 
was 40 S*C general condition good. Operation si 
days after onset of symptoms disclosed thromboats 
of left nde. Left spermatic and hypogastric b 
gated Recovery 

Case 94. Reported by Wilhatm, 1909. Patient 
aged 18 (abortion) had first chfll ei^th day fol 
lowed by rhills daily Highest temperatore was 
103 7 with general conditioo fair Operation 14 
days after onset of symptoms disclosed thrombosis 
of rirtt side. Right-sided vessels Ligated and later 
broad ligament obsccai opened Recovery 

Case 95 Reported by Boldt 1905 Patient 
aged 29 (full term) had many rtrfHt Operation 9 
after onset of symptoms disclosed nght bora 
of uterus indurated right broad ligament Indurated. 
ve*i^ thrombosed srr^ abscess found above broad 
ligament near pelWc bone Resected riAt broad 
ligament with spermatic and Dlac veins Recovery 


Case 96 Reported by von Herfi 1008 Full 
term General condition of patient bad Opera 
tion 35 days after onset of symptoms disclosed 
thromb^is of right hypogastric and surrounded by 
Inflammatory cedema. Right ipennatJe and right 
hypogastric hgated. Recovery 

Case 97 Reported by Hartog 1909 Patient 
^bortlon) had many chills. Genci^ condition bad. 
Operation 28 days aiter onset of symptoms Hypo- 
gastric and spermatic veins hgated. Temperature 
normal folloi^g day Recovery 

Case 08 Reported by Ostcrioh (op Seidel) 
1909 ratlent (full term) had first chill fourteenth 
day followed by rhtlU da 3 > Highest temperature 
waa 41 6 C Operation 42 days after onset of 
symptoms disclcaed staphjriooxacmla thrombosed 
right spermatic and nght hypogastric veins vein 
contained greasy pus pcriphlMidc abscess. Right 
spennatlc and right hypogastric vdas Hgated. 
Chills continued, with pneumonia. Death sixteenth 
day following operation. Autopsy revealed vena 
cava completely filled with thrombus n^t iper 
mauc vein completely thrombosed ntemsnormoL 

Cabe 99- Reported b\ Antoine, 1009 Patient 
aged 18 (full term), had first chill sixth day fol 
lowed by chills d^y Highest temperatore was 
41^0 Operation 18 days after delivery disdosed 
right spermatic thromboM for 6 centimeters and 
c^ema of right broad ligament Right spermatic 
and right hypogastric veins hgated. Pulmonary 
infarcts. Recovery 

Case too Reported by Oplta, 1909 Details 
not given. Patient s condiLion serious (abortion) 
Operation 15 days after symptoms devdoped dis- 
closed structures around Wt hypogastnc vein 
gelatloonaly infiltrated Left spermatic and Idt 
hypogastric veins ligated Death third day follow 
Ing operation. Autopsy revealed extension of 
thrombus Into renal van and cava and that ligation 
bad been done in a soft place. 

Case loi Rcpiorted by Osterloh, loio Details 
not given. Operation twenty-eighth day dis- 
closed hypogastric vdn containing pus, which 
drained out during the operation lught ipermatic 
and right bj-pogastric vans hgated Death seven- 
teenth day following operation Autopsy revealed 
cava thrombosed to hver extended thrombosis in 
hypogastric, spermatic, and crural veins. 

C^c 102 Reported by \ eit 1912 (abortion) 
Patient had chill fint day General condition bai 
Opemtion 9 days after onset of disease disclosed 
thrombosis of left spermatic vein which extended so 
high that It was Imjxwsiblc to ligate above it. Left 
spermatic vein Indsed and drained contained pare 
pus with thrombus greasy secretion around the 
veins right hypo^tric hgated Patient died 
Autopsj revealed tnrorabosU extending Into renal 
'min. (\elt 1 comment operation too late ) 

Case 103 Reported by Thclnhaos 1912 Pa 
tient (at term) had first chill fifth da> followed by 
chnisdall> Operation 35 ds)^ after onset of symp- 
toms disdosed tbromlraphlebttls and abscess of 
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right ovary Vdoi Ugtled on nght ride {deUiUnot 
obtainable.) Death on fourteenth day following 
opcmJon 

Casi 104. Reported by Ahreaidti, 1513 Pa 
tient (at term) had hnt chiU dghth day fofiovcd 
by frequent chilli. Operation 5 dayi after onset 
of tymptomi. Right ipenrmtlc ai^ bypogaitrlc 
velro hgitcd Deith tnird day followinf opera 
tkin. Autopay revealed fangrenonj endcnnctritlt 
septic thromhophlcbitB purdent peritonitis long 
abscess 

Case 05 Retwricd by Miller 0 6 Patient 
aged 3 (at terra) had fiiat cMl seventh day fol 
lowed ^ frequent chilli. Hlfhest tenipentuTC 
wai 06* with general condition fair Operation 
1 dayi after onset of symptoms disclosed right 
bypogaitiic and rig^it ovanan vena thromboarf 
small amount of pus m right tube marked tnlema 
of perivenoos titiues two periphJeWtic abscesses 
along the ovarian vdo. Li^tion of right ovanon 
mn about 3 inches f om vena cava Untlon ol 
hypogastric vein found later that the nrtt ureter 
had ether been hgated or punctured mtola de- 
veloped at rite of drain i days after operstioa 
right kidney removed November air weeki after 
hrat operation found to contain moltipie abscesses. 
Reco^^ 

ItJlOUlY 

Total cases 5 Reeovenes 9. Deaths 5 Crass 
mortality 40 per east. Deduct Case 9S <d abecess 
with staphylococcanBia to In wtikh It wu la- 
pCMlble to ligite above the thromboj ot cd al>* 
•cesi gi of endocarditis 103 of oranaa abscess* 
Corrected nwrtalliy to per cent 

SXRtBI I — TaAKIPEJUTOJreAt OPItATIOVB — U 
OAnoK from irJUutATica a5T) owe trmy 
oAsraic vuy Airta LArAioroifT 

Casx 106 Reported by Fhedmaon Pa 

llent seed 7 (abortion) had first chlD ilrth d y 
fofloaeS by chills daily Highest temperature was 
Ai^.fi•C general condrtion serious. Operation 3d 
oays after onset of lymptonis disclosed foortccnui 
day pulmonary emoollsni later hsec^ Both 
spcrmatlcs and right hypogastric ligated. Ro* 
CO very 

Case 07 Reported by Fnxnm 1907 Pa 

dent sged 34 (abordon) had first chill nintli day 
folk)w« by chills dally IDgbest temperatoro was 
41 C gcoeral coDdidoo serious. Operation 38 days 
Mter onset of syrciD torus. Right parametrial absew 
opened twenty mth day Both spermatics and 
right hypogastric Ilgatad Patient olcd- Autopsy 
rerciled pulmonary absceu pleurisy cava ihrom 
bosls nephnds dii« weeks alter operation, 

Cjjt 108 Reported by Leopold iqoo Pa 

dent (term) sgeo 18 had first rhlD d^th day 
Hipest teinpicraturB was 40 g C generaJ condltson 
bad Operation 43 dayi after onset of symptoms 
disdosM lung embolism s days before ope^ton 
spermatic vein thickened 00 both lidct hypofastiic 
vein filled with thrombus rn«o rein and artery so 


fused that they could not be recownlxed separately 
Double ligation of iperrnadcs and left external lhac 
Death first day following opendoa. Autopsy re- 
vealed lung Infaiuts embolism of pulmonary artery 
ponileut plciirids vena cava fiJW with thnnnbus 
and pua. It was found thf ni«r artery had been 
ligated Instead of iliac vdo. 

Case 109 Rmjorted by Doderldn (theris J 
Afltdne) Details not given. Padent had chills 
daily irith general coaditlna serioua. Both sper 
madcs and left hypogastric ligated. Patient died. 

Case 09a. Rej»rted by Veit, 1913 Padent 
(abortloQ) had emits dally Detalli not given. 
Operation i days after onset of symptoms. Both 
spermatics and right hypocistri: ligated. Pa 
Uent died. Autopsy revealed that a largo accessory 
vein bod been U gated Instead of hypofastrit. Ac 
tnal hypogastric contained a thror^us which ex 
tended tnto cava. hUstake due to mT kf d ci-denn 
ol pchde stTuctum. 

Case 10. Reported by Vdt, iprs Patient 
(at term) had first cMII fifteenth day followed by 
chlQs dail} General condition fair Operatioo is 
day's after ocaet of symptoms peritodlii. 

Tnrhfd fluid flowed from right pelvic connective 
tlanie. Both spermatics aod one hypogastric 11 
gated. Patient djed Autopsy showra tnmnbi in 
vdns of uterus. 

Ca« III Reperted by AJurndts, 1913, Pi 
tlmt (at tern) had £m thn) Lhinl day Hlgfaett 
temperatujo was 4t i C general conditioa bad. 
Opemloa jj days after eraser of symptoms disclosed 
veuis of poraaetrium thrombosed Both spermatics 
ligaied ajsd e idse d left hvpogistnc bgot^ Con 
valescence tedious. 

Case i Reported by Ahnodti 03 Pa 
tlat (abortion) had lurt chill aevtmth day High 
en lemperatinrt was 40 7 C Operation 8 days 
alter ooset of symptoms. Right spermatic llgiucd 
and Closed nght hypogastn HpreH Prompt 
ImproveawDt with recovery 

CUSK 113 Reported by Brix. 913 Patient 
aged 43 (abortion) bad first rbH] tnird day foBowed 
Yy frequent cbdls Highest t mperaXure was 40 
C genera] condition fair Operali n i days alter 
onset of symptoma. Both nypogutrlo arid ooe 
Dine ligated owing to brnmorrhage. Re cov er ) ’ 

BCDUtAlT 

Total cases 9 Rccorerlca 4. Deaths 5 Grots 
nttwtabty 35 5 per cent- Cose 07 of parametrial 
abscess oS pulmonarr Infarcts no peritooltis. 
Corrected mortabty 33 3 pet cent 


anaiES o — TaAXSxEairo’fZAL opEnATiovs, u 

OATIOH Ol EICI3IOK OT IKTTU SPIEilATIC AJfD 

UTEpOASTsic vxrwi Ana lAPAacFToiry 
Can 4. Reported by B mm 190s- Fade t 
aged 30 (term) bad first chlFl seond day followed by 
mOs d^y Highest t mperattrre was 4 *C, gen 
eral condition Ulr Operatioo 64 days aiter onset 
of symptoms disclosed peritooltls. Vessels on 
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right tide thromboted Drainage for peritonltl* 
fcrurtli day Both tpennatlci and hypogaatric 
Hgated, Recovery 

Cask 115 Reported by Bumm, 1905 Patient 
a{^ 33 (term) had first chill twenty-seventh day 
followed by chills dafly Highest temperature was 
41 5 C general condition fair Operation 34 day* 
after onset of symptoms. Both ipeimatrcs and 
hypogastrici ligated- Marked twcHIng of genltaKa. 
Recovery 

Cask 1 16 Reported by Haeckeb 1905. Patient 
aged 43 had first chill twenty fourth day followed 
by chills dally Highest temperature was 39.6®C 
^th general condition poor Operation 44 days 
after removal of hydatid mole disclosed veins throm 
bosed Both ipennatlca and hypogastrici hgated. 
Prompt recovery 

Case 117 Reported by Haeckel, 190 s Patient 
aged 31 (term) had first chill fifth day /ollowed by 
chltli dafly General condition of patient serious. 
Operation disclosed acute pyemia and pneumonia. 
Both spermatics and hypc^astrla ligated later 
common iliac. Patient (fled. No autopsy 

Case 118 Reported by Fromme, 1907 Patient 
aged 38 (term) had first chill third day followed by 
frequent chflls. Highest temperature was 40 8^C 
general condition sedous, Operation 13 days after 
onset of symptoms disclosed acute pyemia. Double 
nded Ugi^on. Recovery 

Can 119 ReMrted by Berkofaky 1908 Pa 
dent was operatea on after abortion. Other details 
not given Operation disclosed acute septic p^mla 
Double-tided ligation. Result not stated. Patient 
died. 

Case iio Reported bv Barddeben. 1908 Pa 
tient aged si (term) had first chill fiiteenth day 
foDowed by many chHl«. Highest temperature 
was 40 C general condition senoua. Operatioa 10 
days after onset of symptoms. Double tided 
hgstlon. Recov er y 

Case 131 Reported by Bardeleben. 1908 Pa 
tient aged 31 (alMilion) had first chill thirteenth 
i^y follow^ by 54 dulls. Highest temperature 
was 40 C gene^ condition serKms. Operation 30 
days after onset of symptoms dlsdosed thrombosis of 
left side Both spermatics snd both hypogastric 
arteries and veins ligated. Recovery 

Cabe 133 Reported by Mengo 1909 Patients 
geneml condition serious. Other detafli not given. 
Operation dlsdosed severe septic thrombophlebitis. 
Both spermatic veins and both hypogastric veins 
ligated Recovery 

Case 133 Reported by Lamds 1911 Patient 
(at term) nad first chlU second day followed by 
rhfll« finny Highest temperature was 41 C gen 
enil condition bad Operation s days after onset 
of sj-mptoms dlsdosed uterus relaxed peritoneum 
det<n ri^t adnexa and parametrium (xdematoui 
right spermatic and hypogastric VTlns throrabosed. 
cedema of lower half of body Spennatic vdn and 
right and left hypogastrici ligated. Three chflls 
after operation. Reco\’ery 


Case 134. Reported by Veit, 1913 Patient 
fat term) hod first chill third day followed by chflts 
dally Geneml condition fair Operation 13 days 
after onset of symptoms disclosed right spcnnstic 
vein filled with t^mbus left hypogastne vein 
suspldous of thrombus. Both ipermatics and both 
hypogastrics hgated. Recovery 

Case 135 Reported by Vat 1913 Patient 
(abortion) had first chill fourteenth day followed 
by freOTcnt chills. General condition of patient 
bad. Operation as days after onset of symptoms 
dlsdosed thrombosis of left broad ligament veins on 
left slight oedema of right broad ligament blood 
showed Qiemolypc streptocoed. Recovery 

Case isfi Reported by Veit 1913 Patient 
aged 31 (at term) High tempemture. Operation 
disdoied itrepiococoEinia no thromboset. Uga 
tion of the foiu veina. Death first dsy after op- 
eration Antopay revealed general blood sepsis no 
thrombophlebitis. 

Case 137 Reported by Ahrendts 1913 Pt 
tient term) had chflls dally Highest temperatore 
41 9 C Operation 63 days after onset of symptoms 
disclosed soft Indistinct coods In parametrium and 
ponileot discharge from ponclurts In lateral hypo- 
gasiac rtmoa. Both spermatics aod hypogastrics 
Ugated. Convalescence tedious. 

Case 138 Reported by Ahrendts, 1913 Pa 
tient (abortion) had chflls dally Highest tem- 
penuure was 40 6 C Operation 39 days after on 
set of symptoms. Left spennatic and both hypo- 
gastrics lifted. Patient died. Autopsy revved 
thrombosed vena cava purulent pleuritis lung em 
holism abscesses. 

Case tag Reported by Ahrendts, 1913 Pa 
tient (abortion) nad first chill fifth day followed 
by dafly Highest temperature was 41 s*C 
general conxlltion bad. Operation 18 days after 
onset of symptoms dbclos^ thrombosis of right 
spermatic vein Both spermatic veins ligated and 
resected both hypogastrics hgated. Septic throm 
bosis of left vein hypogastric and common flUr., 
Patient died tenth day foDowing operation. An 
topsy rrvealed thrombosis of right spermatic en- 
docarditis peritooltis spleen enlarged 

Cask 130 Reported by Dodencin, 1914. De 
tolls not given. Both spermatic and hypogastric 
vdns ligated No chflls after operation. Recovery 

smotAST 

Total cases 17 Recoveries 13 Deaths 5 
Gross mortahty 39 per cent. Deduct cases 117 and 
118 and 136 of acute pyamio. Corrected mortality 
8.3 per cent. 

SKUES n. — TKAITSPKJLITOI'rEAL OPEOATIOVS. UOA 

TION oa excthon or one hypocastjuc vzik 
APTEa LAPAaOTOlTY 

Case ixi Rerorted by Bumm, 1905. Patient 
aged 37 fat term) had first rhni seventeenth day 
followed by repeated rhnit- Highest temperature 
was 40 C. with general condition poor Operation 
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$6 titer onset cl fjTnptoms. Left hypogutnc 
vtin ligated. Petlent oled. Antopsy rerealed 
peritonJti* aira thrombo*ed ln£*rct» la varioos 
orami pneumonia. 

CAii 131 Reported by Latxo ipo? Detail* 
not riven. H^pogaatne artery and van on one 
tide Ligxted removed thromboted veatela through 
vagina. Patient died s week* later with hzmor 
rfaage from hypogattric artery 

CAJE133 Repojted by Brothen 1907 Detail* 
not given. Hypoja*tric van ligated Patient died. 

CaSE Reported by Martin, \go8 Detail* 

not riven. Operation diiclo*ed vein thrombosed 
whlcn nnitea venou* veaiel* from the bladder (not 
Eianatiky » median von) I^lient died 

Caee 35 Reported by Mirendti 1009 De- 
tail* not given. Left hvpogaitnc ligated Patient 
died, ^utopay revealed complete thromboali of 
rena cava itaAing In external lUac, 

Ca*e 136 Reported by Koblanck 1909 Pa 
tient aged 3 (abortion) had first chUl sevestb day 
foUo*^ frojuent chill*. General condltloa 

bad. Operat on 35 day* after ooaet of t)'mptoina 
Left bypogaatrk; vela ligated. CMU continued al 
ter ooerabon, «Ilb death seventh day 4Qtop«y 
revealed left purulent pammatrlum lifted bypo- 
saitrlc von contained purdent thrombu* extend 
mg to vena cava. 

Case 137 Reported by Panefie fop Recaaeo*). 
1909 Details not riven. Operatloa disclosed 
p^tooid* thrombophiehlui pelvic ceQuUti*. Both 
oypogastrKs linted Result of operailon tmknovn. 

Cajz 38 Reported bv Beuttner 191 Pa 
tient bod creipieEit cfalllj aith gueril *ond{^n bad 
Operation disclosed parodd metsatoses. Right 
hypogiitric vein ligat^ Psdeat died. 

Ca*e ijg Reported br Tbom, oti GeneraJ 
coadidon of patsent sericrta. Other detoib not 
riven. Operation disdosed thrombosed hypogastric 
vein thr^bophlehltis. Hypogastric ttId and 
surrounding tl*ue excised Recovery 

Case 14a Reported by \eit 19 Fadeot 
fat term) had hnt chill second day. ioUoacd bv 
frequent chills. General conditloo ot patient bad. 
OpOTtkn p days after onset of symptoms disclosed 
se ous fluid in abdominal cavity thrombosis of left 
Disc Ttin (peritonitis) Left Iliac rein ligated. 
Patient died. Autopsy revealed thrombus «i 
tending from ligation up into vena cava. 

Case 41 Reported by Veit, 911 Patient 

(at term) hnH fiiit chill third day Operation 14 
days after onset of symptoms disdosed thrombosis 
of Wt Iliac \-eln. Lrit iliac vdn ligated. Death 
sixth day foUowing peridon. Autopsy revealed 
septic phlebitis of lot ovenan vein and spleen tumor 
Cait 4 Reported by Vdt, 9 Patkot 

(at term) lud first hill fifth day foOoned by chiUs 
daily Temperature was hiri with general con 
dltlon fair Operation dischxed abt^i forming 
around the thrombosed hypogastric rein. Right 
hypogastric vein ligated. Patiirat died. 

CaIe 143 Reported by AhrendU 1913 Pa 


dent (at term) had first chffl second day followed 
by frequent chill*. Highest temperature was 408* 
C with general conditio bad. Operation 47 day* 
after onset of symptom. Left hypogastric y^ 
Unted. Patient dlcii Autopsy revcslod purulent 
ploicitis and septic thrombu* extending into vtn* 
car*. 

Caie 144. Reported by VanveitJ, 1913 Pa 
tient aged 3 fat term) bad frequent cmE*. Highest 
temperature wa* 40 C with general condition fair 
OperatwQ JQ days after onset of symptom* dfs- 
dosed hypogastric thrombosed and ab*ce» of broad 
UgamenL Right hypogastric vein ligated. Dled- 
imotAET 

Total cases 14. Recoveries i Deaths 11, 
Result not stated in i case Mortality or per cent 
Deduct Cases 38 and 41 of pcritonltia, 143 of 
abscess, 1450! broad ligament absets*. Corr^ed 
mortality 80 pe cenL 


SEaiE* X — laAmjExrroNEAX ofEaATiov*. ao de 
TAIL* CntN 

Case 145 Reported by Latsko 1907 Patient 
died 

Case 146 Reported by Latsko 1907 Patient 
died. 

Case 14 Reported by Latzko 907 Re 
covery 

Ca*c 148 Reported by Cuiedardi, 1908. Re- 
covoy 

Case 149 Reported by Geoffe Noble, 1906 

Case 150. Retried by George Noble, xpod 

Case 15 Reported by George Noble, 1906 

Case sj Rep>orted by George Noble, igod 

Case 133 Reported by Lauka Patient died. 

Case 154 Reponed bv Latzko. Patient died. 

Case i<s Reported Sy SplU, tgoa Opera 
Una disoosad highly virulent thrombophlebfti* 
with acute pyKtnia. Patient died. 

Case 56 Reported by PtannenstJel, 909. 
Veins ligated Patient died. 

Case 157 Reported by Pfannenstlel, 1909 
Veins flgited. Patient died- 

Caie 158 Reported by Pfannenstlel, 1909 
Veins ligated. Patient dieA 

Case 159 Reported by Pfannenstlel, 1909 
Veins Ugat^ P tient died. 

Case 160 Reported by von Roathorn, 1909. 
\ enoos Ugatioa. States operation too late. Patient 
died. 

Case 16 Reported by Koblanci, 19:3 \cini 
exdaed. Recovery 

iUUlXAET 

Total cases, 17 Recoveriea, 3 Deatha, o 
Remits not Iti 4 rases M rtality 76.9 per 

cent. 


a wTia J — TXAXSPEJJTOXEAl. OPEXATIOK*. LIOA 

no* OK ExemoJT op owe gPEaiunc with ojxe 

COIOXOH HAAC vim 

Caee 6a Reported by Dodcrieln 1907 P* 
tient (abortion) had dally with geoem con- 
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dition bad. Operation third week disclosed common 
Iliac adherent to cava Infenor nght-aided plenrel 
exudate. Common iliac ligated. Patient died. 

Casx 163 Reported byPronime 1909 Patient 
aged 33 (abortion} Highest temperature ttxs 39 9 
C with general condition bad Operauon 7 days 
alter onset of symptoms disclosed ipennatic and 
pelvic veins free streptococci found In blood left 
linment swollen Icterus peritonitis. Common 
iliac Ugated Death ninth day following operation. 
Autopsy revealed lung abscess left common ihac 
left hypogastric and Idt femoral veins blled with 
disintegrated thrombi pneomomc fod. 

Case 164. Reportea by Latako 1909 No de- 
tails given. Operation disclosed metrophlebitis. 
Left common fliac bgated Result unknown. 

Case 165 Reported by Henkel. 1909. No do 
tfiils gi\*en. Patient had already lost one eye by 
metastatic abscess. Common ihac ligated dose to 
cava. Recovery 

Case 166 Reported by Pfanncnstld 1909 No 
details given. Common iliac ligated Patient 
died Autopsy showed sacralls lateralis ligated 
instead of common flute was sue of thumb and 
branched from vena cava 

Case 167 Reported by Antoine 1909 Patient 
aged 37 (abortion) had first chill fifth day followed 
by many chflls. General condition bad Operation 
8 da^ after onset of symptoms disclosed thrombosis 
of right spermatic vein, and general penphlcbitls 
about pdde veins on ngbt side. Right spennatJe 
vein Ugated largo branch to uterus which might 
ha\c h^n median vein Ugated left common mac 
Ugated failed to Isolate right hypogastric Death 
eighth day following operation Autopsy revealed 
dllluso peritonitis, thrombus above right spermatic 
vein ligature median vein found ligated 

Case 16S Reported by Vdt 1910 Patient 
had first «'bni twelfth day followed by many chilb, 
with general condition bad. Operation 14 dayi 


after onset of symptoms. Blood showed streptt>- 
coccL Spermatic vein left common Uiac and right 
hypogastric veins Ugated Improved a dnyi 
chUls subsided but returned blood cultures positive 
hystertetoray perfonned Death fallowing opera 
tloo. Autopsy revealed small spleen and dis- 
integrating thrombus above hgature. 

Cajc 169 Reported by Beuttner 1911 Abor 
tjon. General condition bad Other details not 
given. Operation disclosed typical pyamla. Right 
common iliac Ugated Recovery 

Cabc 170 Reported by Warnekros 1912 Gen 
eral condition of patient senous. Operation 
twenty-aghth day of olsease disclosed common Iliac 
thrombose and strcptococcaimia. Common lilac 
vein Ugated Prompt improvement for 12 days 
then showed peritonitis Patient died Autopsy 
revealed parametritic abscess broken through Into 
pentoneum 

Case 171 Reported by Warnekros, 191J Pa 
tient bad chilli daily with general conditions «nous. 
Operation seventeenth day disclosed strcptococcse 
mm and thrombosed common Iliac Common iliac 
vein Ugated Streptococci disappeared from blood 
Death from pneumonia twelfth day following op- 
eradon. Ligature found to have excluded pus fod 
from circulation. 

Cabc 171 Reported by Warnekros (op SIg 
wart) 191a Patient aged 19 (term) had fi^ chUl 
fifteenth day foUowed by chills daily Highest 
temperature was 40 6 C with general condition of 
patient bad Operation a8 days after onset of 
symptoms disclosed streptocoeexmia thrombosed 
Idt common Ihac entire left parametnum Infiltrated 
with gelatinous material Left common Uiac vein 
llentetL Aotopiy rc%xalcd entire vena cava fiUed 
with thrombus panunetritlc abscess both femoral 
veins thrombosed pus in left pleura. 

Case i 3 Reported by WaUacCj 1911 Pa 
tient aged 55 (term) had chills daily Highest 
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tcmpenturc wu io6 with ^ ml coodltlon of 
padcot bad Operation 3 oavi liter on»et of 
fymptona ditcio^ thromboiis of left b>pofE*trlc 
milked ccdeini of pinnietnuia, which made dli- 
jectioo ■ay dllEcult Left cotnmoo Illic Ugitcd. 
Death from eibatution afta Qumeroni rhUU lod 
hi gh temperature. 

Case 74 Reported by Fromine 9 3 De 
ftlU not given- C^ntwE dudoied thromboili 
of comnKin lh«. Cotomon iliac ligated doaa to 
vcni cava. Death twelfth div folloamg operation. 
Autopay revealed large lung ab»>.e«Ka. 

Cue 75 Reported by Rrocmer 1914 Pa 
tl nt ged 3J fterm) had freq e t hflla, with 
general condition bad Operative details ot gievn 
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apermatica Hgated and exciaed entire length left 
hTOOgaatric and dght common veioa ligated. 
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Cue I 6 Reported by Koblanck 909 Pa 
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eat temperatore was 4 C with general coodiuon 
bad. Opoition 3 days afta onset of symptoms 
disclosed ertemsl lilac thrombosed, cedema of left 
ligament and staohrlococciemia Left ertemal 
ntar ezdsed. Deato third day following operactoa. 
Antopiy revealed mjocarditu abscesses Id both 
kido^ paralent thrombus of left llU aod left 
spermatic vdos up t cava 

■entuuY 

T tal casos 15 Recoveries t Deaths ii 
Resnlt not giveti in ooe cue Oroa mortalllT 

L 4 per cent Cases 63 64 and 1 66 could hardly 
ineinded In sorgical it tlstka. Cocreaed mar 
talit) 66 6 per cent. 

smu t - — TRAJtirauTOKtAL orauTtowt. uoa 
no or 'iXA CA\A bt LAjruoToifY 
Case 77 Reported by ^arocLroe, 0 t Dc 
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vena csva. Pitloit died Antopsy reveelcd 
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of lymptoms disdosed thromboses of right comnwo 
disc vdn. V nn cava ligated. Died of la g em 
boUim 00 — "1 day Aut<^y revealed pfeimsy 
septic fplee f tty lh‘« no thrombus above lia 
tlo right common lilac completely obllt rated, by 
thrombus which CTtended into femoral vein t be 
low knee left-aided -easeli free 

Cue 70 Reported by Fro mm e, 9 4 Patient 
aged 14 (abortion) had chflli daily Operation 
19 days siicr onset of lymptomi chsdoaed complete 
thrombcaij of nght common iliac ( cm ) Into vena 
cava. \ cna cava ligated- Death tweotv-tiflb day 
\utopiv revealed vena iva above ligature normal 
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Iliac and bj drcultoua route had reached the heart 


Case 180 Reported by Trenddenburg, 1906 
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Cue iB Reported by Trenddenborg, 1006. 
No details given. Vena cava ligated, Pattent 
lived 13 days. 

Case iB Reported by Treodelenbarg, 191a 
No detsila given. Operation disdosed scute py 
cmia. V na cava hgated Patient re co vered. 

straotAST 

T ttJ cases, 6 Recoveries, Deaths, 5 
hlortallty S3 pc cent 
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THE TREATMENT OF PUERPERAL PY^IA ‘ 

Ft BAfiTOK COOtE HIRST A B U.D LL D F VOS. Pbuoulthu 

W E are indebted to Dr JfflJer for of our operetions during the past five years. 

the presentation of a subject of It appears that in that period 37 abdominal 
bterest to the profession but on operations were performed for dt&rent 
which its judgment IS trill suspend ofmfecUon. A list of these cases is appended 
ed In certain ecUesiasrical dlsoiasons an shenring the kind of cases that we regard as 
mdi\nduaJ u appointed as the deviJ s odvocate requiring such an operation 
to take the wrong tide of a religious question. Now m the course of this experience ax 
I fear that my friend Dr Wilcr may look during the years which preceded it we had 
on me as playing such a rflle the opportunity naturally to look inside the 

I have bttu opposed to an operation of abdomui of many infected women and I do 
this kind for the reasons he mentioned id hb not remember seeing any cases in which It 
paper Fmt the difficulty of diagnows I occurred to me an advantage might be gained 
have never been sure that I coukj detect by the ligation of the pelvic veins, 
thrombosis of the pelvic \'e*scls Second I The mortality of this operation too has been 
have also thought that if thromboats occurred discouraging Dr Miller presents a more 
m these '■essels it was a conservatu'e action on favorable record than I hod expected, but 
the part of nature and had better not be dls ncicrtheless the mortalitj remains exceeding 
turbed 1> high and the question must be considered 

•A third reason I ha\’e had for not utilizing whether these women might not have hod 
this operation l. that nothing apparently as good or even a better chance to recover 
could Live been gamed by it in condition* without operative interference- 
seen in the performance of a number ol pelvic \ftcr caiefully considering the subject and 
and obdomhial operations for puerperal infee reading what htcniture upon it was available 
tioQ during the past twenty five years to me, I had regarded the matter as a thing 

Dr Piper one of the staff of the University adjudged and had practically discarded it 
Maternity kmdlj collected for me the records from my mmd- But after hearing the schoi- 

Pii -g i 111 ^ ptpfT nbUtd ~Tlrilni t of (*• Trine V ct« a tb( of Twrpaol Tjaak. by Dt. C JtM UiStr 

fcriowcS»Cti»c»lci^^ri WrawM ri NitS A»»o»a. f ^| p <riii lMi,<kUIi» y-t* > 4 . 
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arlj address to which we have just hatened I 
was impressed with the thought that I shall 
feel compelled to take up the consideration 
of thi^ subject once more. I shall certainly 
look for the symptoms of thrombosis of the 
pelvic veins m our cases of puerperal pvffimia 
and I must consider more carefully than I 
have in the past, the propriety of an opera 
tion but I am still not quite convinced 
though more open to conviction after hearing 
Dr Miller’s paper than I was before. 

The accompanying case histones are those 
of all the cases operated on for puerperal in 
fection in the matermtv clime m the i>enod 
from April i igio to Aprfl i 1916 There 
were 37 cases m all with 5 deaths or a mor 
tality of 13 5 per cent. Of these cases 28 
were operated on by Dr B C Hirst with three 
deaths or a mortality of 10 7 f>cr cent. 

The mdlcation for operation in practically 
all cases was the presence of a pdvic mass 
with the history of infection In two of the 
cases there was distmct evidence of general 
pentomtis, and these were only operated on 
as a forlorn hope. 

The location of pam was as folIo\TS — left 
lower abdomen, 13 nght lower abdomen, 6 
bilateral lower abdomen, 11 not given 7 
The time mtervcnmg between deli\ery (or 
miscarriage) and operation ranged from three 
days to five months the majority of cases 
being from one to three weeks. 

The operations that were performed were 

Ctf 

Simple drainige of abscess 11 

Hysterectomy with glass tabe and giuie. 3 
BUatenl sslpdngectom) with glssi tube md 
game s 

Right salpingectomy with glass tube and 
gauze 4 

Left salpmgectomy with glass tube and gauze i 
Bilatcr^ salpingo^phorectomy glass lube 
and gauze 5 

Right salplngo-oophorectomy glass tube and 
gauze 4 

Left laJpingcMjopborcctomy glass tube aud 
gauze 5 

Partial hjrstcrcctotny and salpingectomy 
tube and gauze i 

Drainage for peritonitis. i 

Cornual abscess occurred in 1 1 cases 
Septic mctntis m 2 cases one of which died 


and the other recovered The patients (5) 
that died are Nos 3 8 13, 27 32 m the 
accompanying histones 

Case i D F., admitted April ii loio. Hblory 
Six weeks before admission patient was delivered Soon 
alter her deUvery she waa seized with HifTli, fever and 
pahi in lower abdomen. Operation pelvic absciaa, par 
tnU hysterectomy and taipingectoeny glaas tube and gauze 
drainage. ResoJt rearreitd. Ox«ator Dr B C, Hint 

Case 1 R. S . admitted July 4, 19 a History Five 
months before aomisaion was deliver^ of her first chBd 
Three daj'i after delivery b«M to have pain in left lower 
abdomen, chBls and fever Sbe bas been growing steadily 
worse from time to time. Operation pdvic ihacrsi, left 
aalplngo-oopbotectomy' glass tube and gaou drainnga. 
Roult reoisTTed. Operator Dr B C. Hirst 

Case 3. L. 0 admitted August i igia History- 
Aborted a week before admiHion. Some bleeding 
and a malodorous discharge. Fever and pam in kriw left 
abdomen, which at times is very acute. Operation 
abscess invoMng right tube and m-ary right saMn^ 
oophorectomy rian tube and jpuze arainage. Kcsult 
death 17 days alter opentioa. Operator Dr John Hirst 

Ca*e 4- H. G, admitted October 10 igio. History 
Miscarried three weeks before admisaloo. ifoderate 



history Tenderms In left Qiac fona. OpertUon ab- 
acesa ^ left cornu of alerus drained, glass tube and naze 
drainage. Result recovered. Operatoe Dr B C. Hirst 
Case 7 L. L., admitted April 13 1911 Hbtoer 
Duchaiged from boapital a week before readmlssion, in 
apparently good condition. Has had pain in left aide 
since ddivery but oppartnU) not Berert until a day or 
so before read miaaoD. OpenlloQ abscess in right 
cornu of uterus, acute appcodldtls. Appendectomy 
rlghtaalpingectomy and ezosion of absccM Ln right coma 
tube and gauze drainage. Result recovered. Oper 
ator l>r B C Him. 

Case 8 J McG admiUed April 14, 1911 History 
I>ellvered four dara before adinisrioQ by midwife. In 
labor 74 bouiv Three dara later developed vhnii and 
fever Diagnosis puerpeTsl sepak. Operadoo septic 
metritis found. Abdominal h>-stcrcctotnj , glass tube and 
gauze pock. Result death. Operator Dr B C. Hirst 
Case 9. R Z. admitted May 13, i^ii Illstory 
Following ddivenr five sreeki before admission fistient 
bad fever later foBowed by pain in right side. Operation 
abscess In right cornu of uterus and acute appe^citis. 
Abscen drained, appendectocn> glast tube sod irauze 
drainage Result recovered Operator Dr B C Ilirit 
Casexo. S P admitted Nov-ernber II 1911 History 
Tsro mccks after delivery she vas admiltetL After four 
days here ibe seemed to be In gcod coodltion and a as 
disriiaigcd. FoBoalng her discharge sbe was up and 
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tiOQsd for aod then 6 eyelopcd pain in rigiit fide 

niih UmpcTwiure op to $ Op^tioo right coniBn} 
ibacen ud dffat ulpinxitlf. Mhinfrclomy nod 

f irffloP oi cOTDUfl tbfcea gk» tube utf nitxe dninaga. 
Re»ult r eco T Cj ed. Operat Ih- B C Uliit 
Cxn U O dmitted N ember »* g Hhtoiy 
Threa vecki beion ■dpiTMicti, maacd penod. and 
Immediftdy began to tale meoiciDa t toroinate prtg 
nancy A veek laUr began to bleed hlcfa bai centooMd 
Qnbl iHmtaticc Two da> before idmrfnon developed 
aevue pam In right aide ( vhlch time abe voedted. iWi 
tlocc ETarcdiiaCkn rigidity tendemefa, definite Dacaa 
poaterior t cervi Tanperatare pnlae oS, wbito 
uood corpodea 8 oo Operation Ntnember to In- 
flammatorv maaa Lnchiding both tabetand ovaneaand ^rlng 
down avraoid dcmbl aalptuo-oopborectomy Rc^t 
recrr-TTca Operator D b C Hint. 

t R (j adrnitted J tmary g Hlftory 

Admitted ai case <4 jxirrpcraJ aepais four eehi after 
ddhrry spok no roglith Operatom Abacesa lO- 
voivum right o\ rv t be ad broad haament, tfnt ^10( 
dorm loops of intntiDea Right aaJptngo oo^orectomy 
AdbexHCS freed. Doioded areas oo intestoiea aatared 
GiasB tube and cause diamaae Result rccmcred. 
Operator D B C Hint 

Cas t L. hi admitted \pril 4 9 flntorv 

Pattent d^rred ter da> bef re adtxdtDOo. Sufered 
from after paint for 14 houn- brace the compfaiB* oolv 
of fTt ni ne aeakocaa Examlnattoo abdotnen dsMdeo. 
ty mpa nitic and npd Tender h> pertAtiM Opera- 
Uee bdoaea ope^ found fiSed ta put. Glam cnh^ 
tndrampeh.k. Result <kath icfkraiac day Opirrator 
Dr fi C ninL 

Casc 4. If T admitted June 9 OftoTT 

P Uent presnant Tour tMfitha Tour da) before admla- 
rio ttempted t nduce abortioo od bera^ by pataioa an 
OTUge aba int her terua. ffs doctor imtpted to 
ciean ber oot at booe but on day ^ arlmbtlrtn as uiea 
with dulli and fever Operatloo bOateral talnbtfO'Ooplf 
orectoffi) Remit recevered. Operito D B C Hint. 

CAfx j I S , admitted June t 9 History 

T 0 dai after delhery mtlent had pain low denm 00 
both tltm of bdomen. Th> oc c m Tco all weeks ago ai 
hjefa tuoe tbe delivered taven months baby On ad- 
tmaakTHOme dwa lion of temperature and pulse. Emmi- 
nation showed Moc mfiltralioa of broad Lnrant. Oper 
attem bilateral lalpmcectomy fiaM turn and cause 
draJnace Result recovered Operator Dr John IIuaL 
i* 16 L Cj dahtod June r 0 HiatorT' 

Ten data aile birth of child when up and around ■» 
was auildtnly tetsed th chfOs and fever with pain In 
back and abdomen Bloodr dw dia rge during cek before 
luimmion. Operatloo rlgbt salpragectacDy gUv tube 
■nH mnxe drainage Berult re c o w ed Op^t Dr 
I bn Ilirsi. 

Css 7 M 11 admitted July 44, 9 Httiorr 

Fh-e daja after ddiverv of child came down with cbiU 
and fever and paio in back and abdomen. Has bad arptlc 
fevrr ever since bat tbe pain has dmppeared Operatioa 
right salpoigect my, glas tnbe and nnza draimge. 
Result rrcov-ered. Operator D J bn lurtt 
Csn 8 J E ad mined November 5 9 Hktocy 

Since deUvery has had fei er and pain in left Qtac fosM. 
op anti tbe tune of admaaioa Operatioo left Mfpfogo- 
oopb of ect o e n v glass tube and rauxo drafoagt Re*^ 
r e co vered. Operator Dr B Cllirat. 

CaJX 9. I F dmitted Dtcember 6 9 nbtoty 

One seek after deB err of ciuid t her bociw, had UuO 
accooipanled by high /ever and later develogwj pain In 
tower kft side of abd o ro en . hkb continued fer toma 


weeks pierioa t admiiafctn. KTvmlrY«ri.^ blood csitort 
negative, riif hfood corposdes, jAe*. Operaii*. 
tnpparative roetritia. hyttcrectomy’ glsja tube aafeam 
dramoge. Resnlt recoVered. Operator Dr B, C. SnL 

Case » A S., admitted January jo 9 ^ Htstory 
Ddl cred three ceki before admUon. Three days 
after baby was bom, began to have h«pt«f 4 w [0 
(oaei bdoraefi and high fever 04 onadmiMkai. Opcrs' 
ttoo bdsteiai oorensi bs ces s doobta Hlpingectowiy- 
glass tube nd gaon drainage. Retoit. re co v er ed. 
Operat D B C Hirst 

Caat E. P admitted January 3 ptj History' 
FI e eeka before admiMioc ckitvered of hm first chOd 
For some >eaa previous to hutb of chBd has bad crarap. 
ilk painlnkra abdmnen at time of ber pericdi. Sine* 
condncinetit has notxxd eBing of feet and Incrmlag 
genenJ aeakneas Etaminatioo reveals a hard Isk 
movaUe maw In Dougiasa cn] de-aan. Operatua peMc 
inflimmaoon vcfvug right cornu, UiiA and ovisry~ 
right talpmjc oopborect my inefodinf riclit c oc nU i tp- 
patdmoiny glais t be and gauss drilaage. Renlt 
recovered. Operator D D. C IDiat 

Csai E b dmitted February 14 03. Hbtory' 

One moeth befora dmmwo patient as deli ereil Thm 
da) after deUvery patient oe]^ to ha pain in nglu 
loi^ abdomen accornpanied by high faver DeCveiy 
and cumiage dcaie t ber home three veeka before admis' 
alon On admisike bad pain, imd e ma i and rigidity 
over right kwCT quadnnt Tempmiora betmwn « ind 
00 OperaDoe evacnaiioo f ngbt cornual thaosa, 
clasi tuw od gaoM drainage. Result rtcormd. 
Operator Dr B C Jlust 

Cau j R P admitted Uamh 9 j. Hisfeay 

Threw moelhs briore »><rTnw4^ patient gavi birth to 
child. f< 4 io wing hjcb abs a as in bed for three eeka with 
para ra both noa c 4 foarr abdomea. Three weeks before 
■■4 wit— VO had geaerahxpd pain, which in two da> Iccilaed 
in right lilac foaaa. and this has emUaurd ever alnce. 
Tenpenture Dcnnak Operation right wlpsngo oophoree 
(omy fliM rube and pnse dninage Result recovered. 
Qpentor Dr B C Hirst. 

Casa 14 S. L sdmlued March 30 93. IHstixy 

One cek Wf re ailmMrirji paUent as deli ered. Thin 
da foOowing deLvery seised with pain in krser 
quadrant of abdomen Temperature httle above yg 
hit Uood tui p AijO cs 6 too. Operation aght cornnal 


Caaa j, Jj 11 adaMttca hpnl jo, 9 j. jiMon 
One eek before dmlsslon, patient delimed of stfll- 
born rini-v which Hpo lA few on admls- 

DCB Opejatioo inc»k» of nght cornual hscesi. Glus 
tube ana gauze drainage. Rwnlt reemered. Opoator 
Dr B C Hirst 

Casw sfi XI K admitted June 9 3 Hatory 

One week before admission patient as ddnered. Tern- 
peratnrw on Tendernesa cner lower left 

quadrant of abdomen. Operatkci left lalpIngectomT 
gtsM tube and gauze drainage. Resnlt reco%ercd. 
Operator Dr B C Hint 

Caac T n r admitted 'teplember s p +. History 
One wyek (oflowing deC ery In ber ho« began to have 
abdominal pain and high fe\s hich bas gra« steadily 
aorae. Operatloo cry Urge pefnc hweesa, Indisd and 
gfM tube and ganze draiot^ Instituted. Remit death 
the day 0/ operation. Operator Dr John C Hirat. 

Casx 8. E. B.J admitted Decenher 8 g 4, History 
Seva days after delirtTy which ocanred fiva eeki befora 
adtnUoo, fdt sharp pain in right IQac foma, which lo- 
sesed somewhat, bat has perslAed. Teffl p mture 3 
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white blood corpuide* i8,Soo itu In right tide of 
nteiui. Operation right aaJpiiigo-oopbortctomy op- 
pertdectomy glut tube and {^uxe drainage. Result 
recorvicred. Operator Dr B C, fflraL 

Case 19 S C admitted December *8 1914. Hlitory 
Patient, upoo finding that ber penod was sotne daja overdue 
toot various medjonei inteniallT to bring on abortwn. 
No record of anv instrumental uaterierepce. Four days 
later had chills, fever and intense pain in right Ihac fo«a. 
Temperature ipo to loi ^\'hlte blood corpusdca «o ioo 
DQaterml mast. Operation bilateral pus tubes drained 
with p 1 h« tnbe and gauxe. Result recov er ed. Operator 
Dr N L. Knlpe. 

Case 30 11 S euimlttcd Fdjruary 6 1915 History 
Immediatciy following confirranent three weeks before 
admkaion was seised with bdaterul loirer abdominal pain 
with fever chiHi and sweats, Examinatjoci showed tender 
in front of ntenis and behind bladder Operation 
half Pfapcnstell in(;iaion on right side. Cellahtis of 
uteroveslcal space. Rubber tube drainage. Result re- 
covery Operator Dr B L Hirst. 

Case. 31 M IL admitted March 17 1915 Hktoiy 
Hktaiy has been misplaced, but from the record of the 
operatmn the case iras a puerperal sepsis with comoal 
sDscesa. On admaslon temperature was lOi 1 Operation 
glass tube and gause drainage of abscesa. Result re- 
covered. Operator Dr B C Hint. 

Case 33 A CL, admlttrf April i 1915 History 
Six da^ foOowlDg birth of child, whech occurred thfM 
weeks Wore admtaaiOD, began to be troubled with pain 
in the left lower abdomen, acexnsnanied by nausea, dis- 
testioD •'vf f ev er FT«mlL«fin>i disdosed laire in 
left breed Ugament Temperature 03 White blood 
corpuscles 15,000 OperalioQ bQateral safpingo-oopbor 
ectomy glass tube and gauxe drainage. Rsult Mth. 
Operator Dr B C Hint 

Case 33 J iL admitted April 4, 1915 EExtory 
Ever shumtarth of child eight weeks ago has complained of 
pain In left lower abdomen. Tender masa In let aide of 


atenia. White blood corpusdes 18,000. Operation 
left salplngo-oophorcctomy' glaa tube anid gause drainage. 
Result recovered. Operator Dr B C. Hirst 
Case 34, A S admitted April 7 1915 History 
Three w«ks before admisiioa, patient Induced abortion 
on heiseif with slippery elm strek. Following this she bled 
constantly for two weeks and had cramp>-ilke bearing down 
polos Id lower abdomen. Examination showed tenaemess 
in lower abdomen on both lidea. Tcmpcmtoie 103 
WTiite Uood coipusda sj too Operation left salpingo- 
oophorectomy glass tube and gause drainage. Resmt 
recovered. Opoator Dr B C-IErst 

Case 35 P D admitted June 17 1915 History 
Hod miscarriage three months before admbalon. Five 
dayi afterward membranes came away She then had 
rh&ls fever and abdomlrral pain and waa taken to another 
hoap tal where she was op^ted on for pdvK ceOuhtis. 
On admlstloo ihc had a tender mass anterior to uterus. 
Temperature i 3 OperatloD eitrapcritoneaj sectfoo 
abscca opened and drained with gause Result recovery 
Operator Dr N L. Krupe. 

Case 36 H M admmed October 37 1915 Hatory 
Dcbvmed three months sgo after which the says she was 
infected, and was operated on in another hospital five weeks 
ago IncuioD being dosed with drairrage. since has been 
Improved up untfl one week before admission, when she 
bod pains in abdomen and pdvis, with fever and ger^eral 
malnse, Right tube and ovary removed at prevwQs opera 
tioo. Teodcr masa in left side of uterus. Operation 
left saiplngo-oophoTectoiny appendectomy frttiag of 
adbeaioQS glass tnbe a^ note drainage. Rmult 
Operator Dr B C HlrsL 

" • • > • " j Hlatoey 

bad a rapid 


Case 37 G B admJued April 15 


. IS 9 

Ten da\t after ddJ cry which was Dormak _ 
pulse with tendemew and rigiditT in lower left abdomen. 
EumioatioD shows a mass in left broad hnment. Opera 
Uon drainage of abactss in uterus and broad ligarnent 
daaa tube and gause. Result recovery Operator Dr 
nL Knfpc. 
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G unshot fmcture* of the fcmor are 
nearly td\va\i infected than one 

per cent of our cases have healed 
pnmM Rsth^jicr m the II tf*<T Unittcbc 
Woeben ekrijt ilay ii 1916 reviewed it8 case* 
all of rrhich were imfccted ilanv other \ustriaa 
tamons ha\< roade similar repKrts- 

Gunahot fractures of the femur ob\iou*lv fna> 
rarv from a simple partial or complete breach <rf 
ccxiunuitv as from a bullet neariv spent, to 
extensive shattenna fra^entadon, as when doc 
to the entrance of an «zpla 5 i\-e missHc The 
wounds of the soft parts \ary from sharply 
defined canals to hui^ eaca\-auons. 

^’hatever the nature of tbe wound and what 
e er the asoditlon of the bone rest is the most 
irc^rtant factor in healing V ou Eisebberg and 
von Harburg have ekpecully emphanxed this 
point Perthes goes so fax ai to advise disregard 
ing the position of the bone fra^ents in putting 
the leg at rest until the Infection has subsided 
Howe\er it ma\ be said to be the geneial bebcf 
that as a rule rest can be secured and tbe bone 
fragments bdd In gcxxl relati^T posiUon at the 
same time There is moreo\er general agree- 
ment with Schmieden In his \dew that at tbe 
front femur fmnurcs shook! merely be put to 
rest and that aH efforts to secure extension, how 
ever simple such efforts might be shook! be 
delayed until the patient has reached a hospital 
in which be can remain for several weeks at 
leasL 

Methods of securing rest at the front resolve 
themsdres Into the ose of plaster-of Pans or 
starch costs and spUnts. Tbe proper valuation 
of tbe plaster cast has been a subject of much 
discussion in Austria. The defenders of tbe cast 
contend that it ImmobOues better than any other 
dcTicc that a patient hi a cast is eosil} trans- 
portable that i^dows in a cast allow ea^ access 


to wounds that the plaster itself can be coo- 
veniently shipped to the front and that even at 
the front cxiemioo may be secured earily and 
safety bv the use of a well fitting cast Tbe 
opponents of tbe cast 00 the other hand main- 
mo that plaster is not eaaOr employed at the 
front and that if improperly applied it does far 
root* harm than good In femur fractures, for 
emmple if the cast does not include the trunk, 
thus fixing tbe hip and does not indsde the foot to 
prevent r tatioo, it ts worse than useless. 

To afplv such a cost requires coosiderahle time 
and art Then too a patient m a cast should 
alwavs be kept under obsenatMO for several 
davi to make sure that pre&ure necrosis will not 
occur Ontng to the swclhng caused by the 
iofectioD it IS ■ery difficult at times to prevent 
interference with the circulatioo In addition 
It IS averred with good reason that casta often 
hide pathoiogic conditions such as gas Infections 
and abaCCT-.e 3 since only that part nf the leg can 
be observed which I under the window 

As a result of a rather extensive observaticn of 
various methods we ore of the opinion that the 
plaster cast is 0/ value in the base hospital only 
and e\xn there in selected cases only uTicn the 
infection has practicaJJj subsided or retched a 
chronic etage itith the fiugments m good position 
a well tppUed cast with a lar^ window or defect 
bndged a beot iron brace Is certainly of value 
in providing rest and In some cases in provncling 
extension as well 

There axe innumerable and widely varying 
splints in use on the Austrian fronts very few of 
x^ch ha\T any value m securing exten^on but 
all aiming at the three chief desiderata, namdy 
Immobilualion of the port, accembihty of the 
wound and comfortahie safe tranroortation. 

For first aid, a spbnt made of two blanket rolls 
on one or two pillows bradng the thigh it the 
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^lg t i 'cnal fpUnt (le(t) Same lacd u *011 
Li*d'>beTf»fk] nt (right) (Fnetenuoa,!! /ei* klin\\(hmuk 
No 6 9 6) 

Fig 3 PjnUOoontpUgC fi^Ia* trunk odoppo^tc thigh. 
Fig 3 Dn and cardboard boou and wire aphnt oi 
Kramer 


Hg M Cardboard boot with itarch bandajtc ahown 
In appikallo 

Fig 4 Tncot aod mn IcwJ ertenrioo. 

Fig 5 Maatnoi Icmion with iron rirtg to prevent 
decubitua. 

Fig Stf Shoe top extension 


back and sides artswen. fatrlj tcell in an eracr 
Kcnc^ The so-called unlxcrsnl wire splint* is 
Inpcmous and useful (Fig i) It is bnefl> a long 
elipsc from 55 to ^5 centimeters in length and 
about 13 centimeters in width made of 50ft 
malleable iron wire I3 millimeters m diameter 

E^ha n ttrti Ifl ttrfuMtkr p 6 Vw fi 


This IS fitted along the posterior lateral aspects 
of the lower extremitv and held in place by 
Imndagcs the \tounds of course being left exposeti 
Von Eiselsbcr^ has used and recommended a 
somewhat similar wire splint The wire splint 
of \xin Eiselslxrg fixes the foot to prexxnl rota 
Ifon and maintains a constant position of the 
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I ij? 6 1 i bo\ 1 fTteoMon by >ce taniri ft Sthmoi 

d*mp od C Iltv ( rm ew horoiioe cLimp 
Fil I tmnno b kv Iocir* 

Fit- 7 L teoMixi b\ StfinnuD pi 


I Ig * Ih Uun^lJTiflg o. caloi 1th weight tod 
irQflev icovoo 

Fig 9 Vbtwi UropAodllo Grtn-es Englbh ipfiiit 
pplicat on 


ihigh with relation to the tnuik P Muehnn^ 
descnb« a wire ■'plint Umflar to that uf En^ 
rruina 

The w-called pantalcx n ^lint (Fig j) aeeka 
to (ii the hjp not onU b\ including the trunk ui 
it3 gnap but also b\ uaing the vsund thigh oa • 
brace. TTie tin boota of P ut and \olkinann 
(Fig 1) are light and ea ilj conatructed 

Heai'v card board boot plmli are popular oo 
the Airttnen Ironts if we ma> judge bv the 
number of patwnin wearing them who come ui 
the Lransporu to ResersT Hospital No *t The 
card boonl ts to cut a^ to lea t a foot aofe pro- 
longation at the lower efxl which ts bent forward 
to support the foot. \t the udcs the boot is 
shaped b) making superhaal longitudinal slits 
which permit bending without breiLmg of the 
cardboard (Fig j) \ dtscnssion of the card 
board splint bv b Springer appeared id the 
II tener khniscbe 11 oikensdi ifl No 40 1916 

The Kramer wov*en wire spbnt bccBOkC of Its 
bghtnew cheapness and universal appbcabibtv 
IS used m many field hospitals. It consists of 
two soft iron wire* of an) desiraWc length held 
poralkl to each other at a width distance of 

MmkJwti cwd J 



Hi 


about h; centimeters b\ a thin mterlacing wire 
Iwd The wire b so woven a# to run from ooe 
bteral uppon to the other not at right angles 
direct but in a curving direction so that the 
splint tnav be htted readiK to the van-ing dlrnen 
si ns of the eitremilv (Fig 3) 

In the majontv of cases the appjicauoo of a 
splint may mith safetv be accompanied or foi 
Iwed b\ an attempt to secure a good portion of 
the bone fragments. In gunshot fraaure* that 
Utosav m infected fraaurea all violent attempts 
at reduction as Perthes has admocubed should 
be a oided unul uhaadence of the mfection has 
made (hem harmless Neverthelrss wbereverit 
I possible to dv feo bv gentle marupuiati n and 
cautiouA traction the bone fragments even m 
badlv infected fraclorcs should be brought mto 
the best pceddon possible under the unfa -oroble 
condition The wound IrcQtroent need not be 
suspended except m the rarest instances during 
treatment 1\ estensKC and counter extension. 

There U little or no conflict of opinion as to the 
propnety of beginning e.TlcnBion in most coses 
as toon as the patient reaches the base hospital 
where be can remain until welL In a compara 
tivelv small proporliofi of coses acute swelling 
and other phenomena of active infection will 
forbid this, tmt as a rule after roentgen examina 
tion and removal of bullets metal fragments or 
bits of cloth some form of extension may be used 
while hot wet dressings, continuous imgatkci or 
othc means are employed tocombat the Infection. 

The familiar Buck s citcnsioo so long in popu- 
lar favor in the United Slates, we have not used 


ilctsl jointed piJ t 0/ a thoi 
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for two important reasons First adhesive 
piaster is cxtremel> scarce m Germany and 
Austria and second the lacerated wounds com 
mon in gunshot fractures make the application 
of a Buck s extension difficult or impossible in 
manj instances In heu of adhesive tiujc we 
ha\e cmplcryed In suitable cases strips of Canton 
flannel appued os the adhesive plaster is opphed 
in Buck 8 method and held in place with the glue 
known as mastesol consisting of powdered resin 
50 gnims alcohol 50 grams benxmc 25 grams 
Vemcc turpentine 5 grams The mastesol is 
spread o\Tr the rough side of the Canton flannel 
and applied o\’er the skin surface os well A 
spiral reverse gaoxe bandage holds the flannel 
strips sraoothl) and firml\ against the varjnng 
diameters of the extremity Mastesol thus 
applied will resist an extension weight of ten or 
fifteen kilos for several rveeks. A firmly woven 
stocking or a leg of tncot undemear ma\ be used 
to replace the slnps of flannel The tncot make* 
a scmccablc and elegant extension devnee 


(Fig 4) \Vbcn flannel strips or tncot stockinet 
and mastesol are used exconalion or decubitus of 
the malleoh mav be prevented and an equal pull 
all around be obtained hy incorporating an iron 
nng m the flannel stnps or tncot just above the 
ankle (Fg $) 

The flannel stnps or stockinet glued with 
mastesol should ob\^oual} extend no higher than 
the upper end of the lower fragment However 
if at all possible the> should extend abovT the 
knee-joint m femur fractures The leg with the 
mastesol extension mav he upon a pillow or rest 
in a suitable splmt for example the English 
cradle splint of Hev Groves shown in several of 
the accompanying illustrations. \l an) rate 
the splint must be so made that the wounds are 
at all time exposed Perthes before the surgical 
sodet> of the middle Rhine spoke for even one 
with cipenence in treating gunshot thigh frac 
lures when he said that all extensions must be so 
applied that the bandages can be changed without 
movmg the limb Dressings over the wounds 
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1 q( jit t3f)l C*fd board ud gaus aladoa (or 
opco Deatmect 

fif t Bndged ipliot lor oprt 

Fif Krame t u^cd n bndgc of>cn t ut 

ehould be discarded whcrcser possible m fa or of 
open treatment but tf dressings are used tbe\ 
need n t be held b\ bandages enardiog the bmb 
but ^tb the idea of convemence m chuogliii; 
them can be sinipK pinned or tied to tbe 
iplmt 

Mastcsol extension has two disadsantage*. 
The skin in »< me cases will not withsland the 
desired pull rvithout laceration and not rarely the 
glue produces dermatitis In Reserve Hosp tal 
No 8 there ha\-e been Tr\ few cases of mastcsol 
dermatitis, but many instances of aimoving 
mastcsol eoema are reported in the literature 
of war fractures If the mastcsol is not well 
borne extension mat be secured bt using a 
large sued shoe upper well padded as ahown m 
Figure 54 

In femur fractures associated with large in 
fected wound of the soft parts requiring constant 
ir riga tion or wet dressings the cnidlc spl nt of 


Hc\ Groves of Bristol or some device very 
similar to it is almost indispensable 

Tht radle splmt is a skeleton doable inchw 
mad of hen "t wire and admits of easy tcceas to 
e\crv part of the lower extremity from the foot 
to tlie hip The splint is prepared for use 
1 \ slinging double stnm of flannel or rubber 
bandage across from side to side The rubber 
bandage i employed at any spwt adjacent to 
a profuselv lischarging wound r when much 
irrigation is to be used 

The cnidl sf lint not onlv permits access to the 
wounds wherever thev ma\ be but also permits 
the retention of the extremitv m the most favor 
able pobition namelv with the knee slightly 
flexed so that bv the use of the ‘stclamann pm, 
the Schmcri clamp the Hev GrovT horseshoe 
screw clamp or an ordmarv ice tongs tmctioo 
mav be becured m the Ime of the long axis nf the 
femur and applied directlv t the Ixme itself 
(Fig t)> 

In femur fractures with greet laceration of the 
soft parts or in fractures received f r treatment 
after the callus has become rather hnn w:th the 
fragments in faults relntKiD direct traction u 
provided bv the ice l ngv method or the bchmeri 
clamp presents distinct advantara W th the 
bl mmann pm il ha* been possible t overcome 
partial umon and tht 'ontracture of muscles in 
man\ instancvs m which weeks an 1 even several 
rTWDihs has elapsed after the iniurv The troog 
esi or must powerful extension is obtainable with 
the Steiomann p n (Fig ,a) moreover the btein 
mann pm )r or>e of lu modihcatioDS can often 
be used where the extensive deatructi n of the 
soft tissues would exdude even other method 
Our etpenence mth the p n tiansfiting the femur 
at the cundvles and transfixing the os calcaneum 
are otnilar t those of Fmstere and Ranxi wh 
reported their expencnct at the meeting f the 
\ lenna Mflitarv Surgeons No ember ii ijiO 
We ha T found that the pm does not cause pain 
after the hist few days, if properly applied. If 
the skin IS retracted upward dunag Introduction 
of the pm there wiU be no discomfort due to 
traction on the skin 

If aseptic precauOoos be taken there need be 
no danger of infection. The pm enables the 
surgeon to apply an cxtenalon of or 40 pounds 
and by pulling directly on the lower fragment of 
the brae itself it has the most direct effect pos- 
sible m securing and maintaining good alignment 
and coaptaboo. 

We have used the Schmcri clamp in femur 
fractures with even greater sattsfartion WTierc 

Bn X rS April 
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FIr 18 Tvpc of badl\ comminuted fmeture 

ucceUfoJty treated by IniiretJon and erteniwo. 

aa the Stcmmnnn pm is perhaps best introduced 
under ffeneml anaathesia the ^hmen clami) can 
be applied under local amesihcsia In procllcally 
e\er> instance The clamp may be applied to 
the condvlcs of the femur to the tuberosities of 
the tibia to the malleoli or to the os ealenneum 
according to the nature sue and position of the 
infected wounds of the soft parts (Figs. S and 9) 

As in the caac of the Steinmann pin the use of 
the Schmen clamp Is not liLeU to lead to trouble- 
some infection of the small wounds made for the 
purpose of appMng the dcNdce In Rescr^-e 
Hospital No 8 the clamp method has licen useil 
in eases Vihcrc there \serc large profuscl> sup- 
purating wounds less than 5 centimeters from the 
clamp and it was borne without pain or infection 
of the damp wounds Ranw and Finslcrre 
reported many cases in which the extension damp 
was used on patients l\nng in continuous baths 
the bath water Ixring laden with mfectlous matter 
and vtl there was no Infection of the clninp 
wounds 

As aljo\c stated pain and necrosis due to irac 
tion on the sLin b\ the Steinmann pin or Schmera 
clamp ma\ lie asxiided b^ retracting the sLon 
upward dunng application of either of these in 
Btruraents No boles should be cut in the soft 
parts in inlroduang the pin The pm itself 
houkl be bored (not dn\*CTi) through the sLm 
and the soft tissues os'crljing the bone through 
the Iwne itscE and out through the skin on the 
opposite bide to insure a snug lit and a snug fit is 
the best Insurance against pain and against m 
fcction as well If the bone be dnlled or bored 


Fig 0 Femur fracture with lodged bullet treated 
by eTtcudon Complete healing with 3 env short ring 

bv another instrument than the pin itself there 
aill be more danger of pain due to looseness of 
the pm than if the pm makes its own canal 

Tnc position of choice m appUmg the pm or 
clamp in femur fmcturcs is the femoral condtle. 
WTiere this is impossible omng to the nature of 
the wound the Ubia at a level about 5 centimeters 
below the knee joint ma\ be selected The 
sinuses resulting from the use of the clamp or pm 
heal prompth ns a rule and there hast liccn in 
our eases no evidences of late infection In the 
form of bone necrosis or abscess. If the pm b 
bored through it will as Hev Groves savT fill 
Its own bed and later if absorption of lionc 
occurs the defect is filled bv granulation tissue 
which also filb the whole track when the pm b 
removed The danger of infection spreading 
widely m the soft tissues with resulting phlegmon 
or abscess is practicalK obviated b\ omitting 
the scalpel wounds unnecessary for insertion of 
the pin 

In eases of femur fractures with great over 
nding deformity and consequent shortening 
amving at the hospital after some hardening of 
the callus has occurred excellent results have 
been oblaineil by the use of a modification of the 
Thomas metal extension splint The metal 
splint shown in Figure 10 overcomes two of the 
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chief objecuOT to the Thomas splmt In the 
Utter the padded lio^ and permoU poat at the 
proximal end are hxed and ma^ doc fit veil unless 
each patient it measured for fut own splint. In 
the modified metoJ ‘olint the padded ring roav 
be adjusted both at the penneol post and at the 
outer lateral bar and thus made to conform to the 
\^nT^^ng diincTwoiu of the hip tTgior The 
mo^tv o< the rmg upon ibc posts is of nolc- 
Trorth> %Tilue m pre\Tmting pain and oorencis. 
In the Thomoj ipbnt the knee must be kept 
straight and can be gi\Tn no possirc njoSTinenta 
until firm union has occurr^ whereas in the 
metal splint haiing its own knee joint binge 
stiffness prolonged perhaps mto many months 
need not occur because of Uck of exerase to the 
knee joint (Fig u) Unlike the Hrv Groi’cs, 
Hodgen and Balkan splints the metal splint 
fctrtr»m m the iHusLratioo does not tic the patient 
to his bed but allcrfn of comparauiTl) comiortable 
transfer from bed to bed or to the roentgen room. 


In dealing with foreign bodies associated with 
fracture it has seemed irise to reraoiT them eoiij" 
It n of course true that a small percentage cf 
roctal framneots will heal in asctpUcally aod do 
m harm however we have preferred to look upon 
all foreign bodies as favorable to early or late 
infcsiion proccaac# and have taken them out 
operating under roentgen Judging from per 
Bonal oliseryation of ncarl> a tbosoand cases of 
gunshot fractures verj few of which have been 
cQtircIv free from in/eclioQ it raov not seem 
unfair to sa that it is errooeous to think of 
the foreign bod\ in gunshot fracture os tm- 
infcctcd 

As stated afwvT the Infection has been treated 
bv the application of hot wet dressings or 
continuous imgaiions (Fig 13) m either case 
using Dakin s «jluuon The wounds have been 
left open and exposed to sunlight wherever 
posofble 

Alraobi aU badlv infected cases were placed 
io the bngtbh cradle spjint of Hev Groves and 
gi 'cn Dvore or less eiltoson from the beginning 
Where drainage was necessary rubber tuUog wu 
used. An irrigating can wu placed over the 
bed and the wound CDntlDuou5l> dooched with 
the sodium hypochlorite soJubon of Dakin 
Wherever indicated the lube wu pused eotirelv 
through the thigh for through and through irrf 
gallon (Bg 14} Bandages and gauze pachs 
aod drasoings were discarded b 10 far os it 
wu poaeible to minimize fomgn body rcoctloo. 
The patients like the open irrigalioo plan of 
treating the infection with its absence of stiff 
adbenng dreismgs and painful change of bond 
ages. 

Id vrrv bod caws with huge lacerations of the 
•oft tissues and comminuted, almost pulverized 
bone the whole discharging enormous quantities 
of pus, we have observed complete deanfpg up 
of the wound within siz weeks and with the tohc 
fragments m good position cxtenslcin having 
be« earned out during the irrigation of the 
infected wound. As a deodorant the old plan 
of using coarse granulated sugar may be tried 
with confidence E. Ucver and T Hercher 
state that the virtue of the sugar bes in Its 
sumulattoo of lymph flow Von Hcrft advises 
the addilioQ nhcylic icbL 

UaneSa ac4 ( X 



CLARK OBSERVATIONS IN MILITARY SURGER\ 


463 


OBSERVATIONS IN MILITARY SURGERY 

Bt ILLIAM ARTHUR CI^VRk \\l il D Chicago 

P tHUKi l / D uw to* oi Anericu Kttl Cron Colt d tit* lIApitaJ d* I'Ocj 1, La P moc BdftiiiD 


T he v.ounds encountered in the present war 
\'ary according to the type oi projectile 
inflicting them but although it is eas) to 
tell an ectensuT shell wound from a simple 
bullet wound it is sometimes difficult or Im 
possible to tcU the Upe of projectile b\ the 
nature of the wound. \ small penetrating wound 
ma y be made b\ a nfle ball by a shrapnel ball 
or b} a small fragment of shrapnel or shclL 
Badlj lacerated wounds are usually due to shrap- 
nel or shell but mat be produced also by e.Tplod 
mg bullets, expanding bullets or bj a plain bullet 
striking a Ixine 

Ad expanding bullet is an cx cee d mgU destruc 
tivc projectile It consists of a soft lead body 
with a h«\n hard steel core and a mckel-copper 
jacket fFig i) W^tn the bullet strikes its 
steel core is forced by its own raomeatum through 
the soft lead causing the lead to expand with a 
sudden force which bursts the jacket and sends 
Its fragments through the tissues These pieces 
of the jacket ha\-e been found in the chest alter 
the bullet has struck and mutilated the bead 
The exploding bullet (Fig i) is also destructive 
but works on a difierent prinaple At its tip 
inside Its jacket is a pocket of high explosive 
behind which is a fulminating cop and a sharp 
steel pm buned m the soft lead bod> of the bullet 
^'ben this bullet strikes the momentum of the 
steel pm forces it against the cap which m turn 
ignites the explosive The fragments of the 
bullet arc thus scattered through the tissues 
causing extensive laceration The dum-dum 
bullet first made at Dum-dum India is a plam 
lead bod> covered v^ith a nickel-copper mcket oil 
except the tip WTicn it stnkes the lead expands 
through the uncovTred tip 
These three tvpes of bullets are of course not 
m »nde use as thev arc prohibited bv resolutions 
of the Hague Peace Cfonfercnce but cases of 
mjur) from them have been seen m several 
instances 

Shrapnel balls are not effiaent os destroj-ers of 
life. Thev havx but bttle ncnctriling power and 
ore rarcl> found deep in tne tissues. The more 
dcadlv shell is displacing the shrapneL The 
followmg table shows the relative number of 
wounds from the different sources under treat 
ment m the Ambulance dc 1 Oerfan at La Panne 
for the months named in 1916 


BnDrt Skrtpod Sbdl Acodrnt 

Jal> 410 30 j 66 85 

\ueu*t 455 JO 4B3 67 

‘Jeptember 37* 18 4S4 78 

The raortobtv during this penod and for the 
twelve or fifteen months preceding veas 10 5 per 
cent Earl^ m the war the mortality at the 
same hospital was about 30 pier cent This 
reduction is due to better orgamiation and equip- 
ment rouUne antitetanic prophylaxis compul 
sorv baths for the soldiers improvTment m the 
technique of amputations and slandarduation 
of the treatment of infected wounds- These 
mortality figures it should be itHted are from a 
first line hospital six miles from the firing bne 
The low percentora of four or evxn two some- 
times seen nuolcd are from base hospitals fifty 
to a hundred miles back 

SKULL WOUTTDS 

Id spite of the steel helmets wounds of the 
skull are frequent After deep penetrating 
vTDunds and Lhiougb-and through bullet wounds 
brain herma has bWn common and the resulting 
mortality high The surgeon is between the two 
evils of immediate meningitis if he doses the 
wound and cerebral hernia if he leaves it open 
At La Panne a compromise technique has been 
cinpIo>cd consisting m pecking tigbtl^ with 
gauic and sutunng the skm ov er all This pack 
mg is removed at each dressing the wovmd im 
gated and repacked and the skm sutured ovxr 
ogam but even under these precautions the 
bmm substance usuallj protrudes and after 
three to six weeks the inevatablc sepsis results m 
mcTungitis and death In some French hospitals 
the practice of suturmg the dura, after the re- 
moval of all loose bone fragments and other 
d6btis, has been adopted with the result that the 
mortaUly in these cases has been appreaablv 
reduced Vdter (i) repwrts a morlalitv of 14 7 
percent m 61 cases operated upon Hcattnbutes 
the mfrequenc> of encephaloccles m hb service to 
suture of the dura and regards systematic radical 
intervention as the essential factor of success. 
The Inner table is alwavs fractured more ex 
tcnsi\Tl> than the outer and it is necessary to 
trephme and cut awav the bone up to the sound 
tissue and beyond the lacerations of the dura 
In 25 of the 61 cases he obtained good results 
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fw I w 

11k SecUofl I T|uadjnK buUrt i Lead bod \ 

C »l«J «"T J cud. 1 oppcf >*Lrt Ixkricrd 
Ty bectho f xplodins buikt / 

C IrI 3ft J u.kd >4£Ut L ktd brd 

EnLneed 

wiLhoul drtinijje The otbcrv ^^rre drained with 
Btrand^ ol horsehiur The following c»« 1 
t^’pical of man\ fthi h cime uoder the anler 
ohiervaii n 

L The pdtKvt M^md boOet ouad <4 (bt 
iLoIl wilb In tore lo tbe r w eter x tf purteui eevtoo oo the 
rkbt The iihotoKTipb (lig i| u ULken louj erk 
aJi« eotniice The prvmoa of tlw rcifht hernf^pbcre bicb 
protruded throoffh the aouad could dm be i^uced u»d 
dhcMoni beKu to forts hicfa hod t be broken op 1 
efh dull) drrvunf The tetaper ture fluctuated bet eea 
oomul uod 40 C N poiLeU of pu« could be found on 
erploriLKio \t topi -J e^ iftcr eol occ 
(romheid nm nfltb m f uod 

FACE ASD J\t\ ttOTODS 
liccfaUon* of the face with fracture and low* 
of Butotancc around tlie nose mouth and Jaws 
cDDsUtute Bomc of the nxut difhcnlt problcros, 
A method of dental ahjipiment and fintjon in 
ritgs of fracture of the Jaw detnsed b> Pr 
Rubbrecht (i) a Belgian oral aurgeoo desersTa 
epeoal mention A metaJ band la placed around 
one sound tooth 00 each aide of the fracture On 
each band u a hook to which can be attached a 
bcatt ulfer wire WTien the fracture li properiv 
reduced and the alignincnt of the teeth ia good 
the wire can be cpicUt and eaiUj faitened to the 
hooka thus boiding the fraraenu securely in the 
eiact poaitKin m which met arc placed The 
itudy of the proper direction of force neccMory 
to hoM the fragroenti in correct positkiQ u first 



I I I nw cphulocrtc from buOH unnd Ek Ih 
(rum rmua^ta 


made then ibe metal bonds, are made o er t 
I taster CB t 0/ the teeth an J finalit fitted 00 the 
real teeth. ThK method differs from and eacels 
other methods in that the apnoratui. b appbed 
brfe e the redutliun ar>d all that remain to be 
done after the rcducli n i the hnal ctamping of 
the silyer wire 00 the hooks which is done in 
stanUv while the ports are held m alignment 

TTie restoration of the soft parts Is dependent 
on the amount of tissue remaining with which to 
work If the lips are not destrosTd the patient 
I practicalK assured of a fairh good mouth but 
if as in mans cases, the entire lower lip and }aw 
are gone and the upper lip bcidJ> lacerated all 
the skill of the pfastic surgeon a -ads onl\ to 
make a mosha«ned onfict opening more or le>s 
downward which in man\ coses ann t be dooed 
and from which the salisa flows unconiroUed 
Figures 6 and 7 show one of the more fortunate of 
these 4 /e«f* bidore and after phistic repnir 

LOeSLUVnON 

Id recent jTan. the practice and traching in 
dyJ Burgen regarding imbedded bullets has been 
conservatism. This leaching is oserthrown bv 
the French in thdr enthoscisra for the rcmoi-al of 
all foreign bodies. Hast and mams in great 
\*anetv ia\-e been Ingeiuouils desised for locolii 
Ing the minutest fragment of ibclJ as well as 
shrapnel and nfle bullets. The \Tbnitor of 
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Fid 4 LnCTphalocdc. Recostrj 


Fig 5 F.r»H re»u]t of ibom In Fig 4 


Professor Bergoni^ (3) senes for locaung aJl 
metal bodies cTcept plain lead which are lodged 
in the soft parts. The large electromagnet 
(Fig 8) is attached to a wall bracket and when 
used IS swung out over the operating table An 
interrupted current sent through it causes a 
Mbraiion of the foreign bod) which can be felt 
b\ the Burpeem either through the skin if suIB 
cientK superficial or b\ inserting the finger into 
the wound or incision if the foreign bod\ is deep 
Ob\iousl\ if the fragment or bullet is secureK 
lodged m the bone or if it is of unresponsnr metal 
such as a plain lead shrapnel ball it wtU not be 
re\ealed b) the \ibralor Howc\er it serves m 
the great majonly of cases because all rifle bul 
lets ha\-e mckel-coppier }acket 5 which enable 
them to \nbrate under the current and almost all 
shell and shrapnel fragments arc steel 
The telephone probe is an mteresting but rather 
impracticable instrument since the foreign bod) 
must first be found and the probe plac^ very 
near it before the car can delect the sound A 
modification of this svstem in which a tip contain 
ing the finding electrode or probe is placed 
ovxr the finger and a rubber glovx put on as usual 
o\xr all Is more **11 factors since the finger 
searching in the wound has the aid of the ear in 
determining the proTiraits of the foreign bod\ 
The roentgico-ras has had added to it mans 
auiiliars dcsTscs for gisang accurate localization 
of bullets and shell fragments cs'cn of the smallest 


sue The most saentific and precise of these is 
the Hutz {4) compass localizer This is a three 
legged mstrurnent with a central adjustable 
pointer which is used m connection with the 
roentgen plate Two e.Tpo8urea arc made on the 
same plate the lube being mo\-ed a definite dis 
tance between exposures giving two shadows of 
the foreign bod) as well as of the three metal 
markers placed on the skm The distance be 
tween these tuo shadows vanes of course with 
the distance of the object from the plate and in a 
certain ratio The distance of one of the metal 
markers from the plate being a knowm quantitv 
the unknown quantitv or distance of the foreign 
bod\ from the plate can be determined b) com 
ptanng the distance between the two shadows 
cast b\ the marker and the two cast b\ the 
foreign bod\ This calculation is made and the 
determined distance is set on the adjustable 
pointer of the instrument After transcribing 
the shadows of the plate to a chart and reduang 
the double shadows to single shadows b\ ingo- 
nometncal plotting as shown m Figure 9 the 
instrument is adjusted ovxr the chart its pointer 
on the actual ponlion of the foreign bod) and lU 
three adjustable legs on the actual positions 
respccli\el\ of the three markers Clamped in 
this position the instrument is Lransferred to the 
field of operation where Its three legs are placed 
on the three respectivx marked positions on the 
skin where the metal markers were when the plate 
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Fif h shrtpod ouad f fice 

waa taken The pointer wiJl then iTxbcaie not 
onh the pwiition but the depth >J. the fortijtn 
bo^ 

'rtie luccrt of thi* method dqwnda almost 
entirtlv upon the work ol the roentgeDok>KU.t 
The lUTKCon is sa\ed the annOTing search by 
following the direcboQ f the pointer and the 
Uuit B sav-ed the extensive inasioQ and trauma 
which goes «ith a haphasard method In the 
limned tcpeneoce of the writer the accuraev of 
this instrument has veemed in some instances 
tctuallN uncanox 

Man) other forms f appnratus such as the 
ladder scale used and desenbed bs Shaib% (5) a 
similar method reported bv Max^i+s (6t a belt 
arrangement bv ilenuet (7) with none of whxrb 
the wntcT has had experience all testify to ibe 
enthusiasm with which the search ior the hidden 
projectile IS corned on It should be menUoaed 
that In a few m lances undoubted detriment to 
the binU results from an o\Trxealous hunt for the 
foreign bodv and it would seem that the personal 
element piai-s a large pan in success or failure of 
an\ of the method*. F r example two cases are 
recalled which are at the opposite extremes 
\ bifui had a buDet rcrocn-ed from the long id 
lest than ti\-e minute with the a>d of the ifirti 
localuer Anothe Uasi had t bullet In ihe 
buttock which was not found in two opera 
tions the wound being enlarged from the small 
puncture of entrance to a large gaping erwrial 
mosioo with suppuration which finally opened 
through at the ingolna] regwo the binsi mean- 
vrhile becoming markcdJi weakened and ema 
dated 



hiK Benlt of case sboao la 6. The pahnt 
hUDJTe De tDore pUftic boa. 

WOt'NIl INTtCnOSS 

In the dvi] practice of modem luigery asepiis 
has been the slogan Obfiotal) m war lurgerv 
the obMrvance asepsis is precluded because til 
the wounds are potenUtU) leptk Antisqisb 
then, has agam been forr^ to the front In the 
technique of the present war to combat the 
iruJent infectjcois which enst in most of the 
cases K small percentage of the wounds do not 
suppurate and these are as a rule the througb- 
and-lhrougb bullet wounds of muscles. The 
buUel itseli b of course aseptic froea the heal 
generated b> fnctlon with the air and it mav be 
supposed that its heat is sufBoent to itenTixe 
the dothlng and skin which it touches in paseng 
Furthermore the amount of lymph and bactenci* 
dal agendcs poured into the small path of the 
bullet IS rclati\'d\ greater than the amoent 
accessible In the larger ragged wounds, and the 
chance for secondar> infection is imalL At any 
rate such wounds practkally never suppurate 
imlen in a fatty pert and may be treat^ ooh 
by trimming away the blackened edges at the 
wounds of entrance and exit and applying iodine 
and a sterile bandage. 

The deep and extensive lacerations hitherto 
rarely encountered furmsb new problems in 
treatment which were met by researches of 
Bcv'cral British and French medical officers. The 
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Fig 8 □ectroongwt rfbntor d BergooU. 

ph>Tiologic methods worked out W rwht (8) 
are used pnnapaJl^ among the British. There is 
some question howe\-er as to the efficac\ of the 
hj'pertomc (§ per cent) salt soIuUoq m cases of 
sc\Tre mfecuon and it Is undoabtedl) counter 
mdKalcd where streptococcus is abundant since 
It pre\*ent5 the emigration of white corpusdes 
into the wound and thus precludes the action of 
one of the best agenaes for combating this 
organism It u bawc\*cr of \Tilae in hastenbig 
the remo%-al of sloughs and m the presence of 
saprophitic infection. Bi its action m pre 
lenting diapedesis it is antagonistic to sapro- 
phitic growth, because according to \\ ngnl s 
work the presence of digestiie tniymes 
liberated bi citoli'sis of the wtule corpuscles is 
Dccessar) to produce change* in the Innph before 
sa^phites can grow In iL 

This hi-perlomc solution is a ^ per cent sodium 
chloride with the addition of o 5 per cent sodium 
CTtrale the latter to preitnt coagulation of the 
l\-mph For use on the front at hrst aid stations 
a tabkl consisiing of file parts «odium chionde 
and one part *odium atraic is furnished. These 
tablets are wrapped m gauxe and inserted uilo 
the depths of the wounds where thei furnish a 
hi'pertonic vjlution until the biczti reaches the 



rig <) r’QtnpJe f chart nuule from roentgen pUlfi 
in the process 1 locaEiiijg » bnOet ifith ibe H\rti In 
•inuncDt \ Fiact center of plate T fint po^u n of 
lobe fr</ »ha(loin cast from first position w tube T. 
4 «tK*dpo*iUoooflube o b c T ‘had wa oLSt from second 
poBtioa ( B C actual po^boni of nuiken F actual 
pn»(uoa of fortigD body 

hospital It is contended bj some wnters (lo) 
that the hi'pertonic solution is impracticable 
amce b^ its prti'entjon of diapedesis it precludes 
the action of one of the most potent agenoes m 
the combat against strepto c o c cus mfectiona. 
Unght (n) has later admitted this disadnmtage 
and adiises that it is weD to use an isotonic siUt 
solation after the induration and sloughs hnie 
been cleared up bi means of the hv-pertonic solu 
lion 

Regarding sodium hi-pochlonte now generaUi 
known as Dakin s solution it ma\ be said that 
Its jotroducUon bj Dakin and the method of 
Its practical appbcation deiised bi Carrel con 
stjtute the greatest contribution to the treatment 
of infected wounds that has come from the war 
zone. Its almost umi-ersal appbcation on the 
western front and its rapid recognition and 
adoption in anl practice speak eloquentli for its 
worth. In the writer s expenence the method has 
aborted mam infections and shortened the course 
of treatment in shattered fractures and other 
eitcnsii'C wounds 

According to Dakm (12) hj-pochlonte of soda 
15 antiseptic in a strength of i 500,000 except m 
the presence of blood ^enim where a strength of 
I 1500 is required. The success of the solution 
depends as much upon the method in which it is 
appbed as upon its anitsepUc properties As the 
tcchmque of its p re pa ration a^ method of appli 
cation has been gl^■en with ca«e reports m a 
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Fis i'rxcrarc both Itonck juti btn oLI^ 
The Teg liev njj from ibc dwv Ue part 

! the cr die C tetrdon bs ^jvaubi U haurr 
The rubber tube onnect » th ua of Dolus >01 l*oo 

presioin popCT (It I tiie^ deuiTs wiU not be 
entered into here but aitentwn ma> be called to 
some sources ol error and to the indications for 
discontinuing the treatment 
The iDCthod has tieen spoken of as a ontmuoua 
imgallon with Dakin s soluu n but it U lietter 
to call It an instiUatiun f r the soIuUoq U allowed 
to enter the wound ten 6krsd\ — about thir h 
cubK centimeter* per hour for each tube — and 
there u nc\‘eT ant o erfloti bctrmd what U taken 
up b\ the copious dressings It is only necessars 
to hacc a water proof cotTring for the bed The 
Carrel tulie u of courw not a drainoee tube 
but an irutlllaUDn tube It most eitenn to the 
depth of the siound for the success of the method 
depend* upon the solution bathing c\-er\ square 
Inch of tmumatued tissue The proper length 


mu I Ik chosen so that the pcrfoi^ted gau« 

\ rcl portion will not protrude out of the 
tt un I otherwise most of the snlutioQ u h 

m 1 wn from the rrser\oir will lie soaked op 
in ih Iressings and ne\er reach the depths of tl* 
u un I 

It th w unfl is already discharging much poj, 
larg Inunage tulics mubt lie usetl to ftdliute 
th listharge for a stated ilwve ooe does tmt 
le|K-n<l upon the Carrel tulie fur dniinge. 
IkTmatiti around the wouwl means that tie 
M lull n 1 alkaline and must lie changed. Nir 
line r ther fatlv ointments do no good as they 
saiKmifv with the sodium solution 

\llh« ugh hnical igns can fumi h indjcatioos 
I r ulure rf the wound when me ba\c had 
ull tient expenence to read them correctly one 
mu ( at present rcK u[»n bacteriological erami 
noth n of th llmd /rom the wound for such lodi- 
cjtK n Depage (14I states that two or three 
negative examinations should be obtained befere 
then und should Ire considered free from bacim* 
and readv for uturc TTie count of oegantsoa 
I licgun on (he '^ond dav and contiaoed u 
necessan until nepatu’e results art obulned 
Man\ cases are reported in which under tie 
CarnH ireauneni the wound can he sutured la 
( ur r tvve da\ Init the averaiK tune a much 
longer In r^ vases utured after thu method 
and reported b\ I>ci<ige there were iie compicte 
succtsrses Jj panial sucetsaek and two faDtrrea 

FRACTUIES 

The type of fracture encountered m mihtary 
surgerv is a dotmet one and m not accurate^ 
described bv an\ term in use in civil practice 
r r want of a belter name ibe wntcr suggats 
shattered fracture This shattering of the 
bone whether it be one of the long bone* or a 
flat one resuJu. from an eipk»l tj effect 0/ the 
projectile The fragments are usualJv nomeroo* 
and \iirv m sue from tooth oick splinters to total 
sections of the bone 

In the primary treatment of these shattered 
fractures, the question of removal of the frag 
menu bn mediately arises. Shall the surgeon 
atlopt the radical plan of removing all kwac 
pieces — total nqvuletl mie as the French call 
It — or shall he seek to conservT all the bone? 
If he adheres to the total removal plan he a 
confronted with a gap between fragments of 
from one to Jx incl>», across which a natural 
callus cannot form and with a flail leg or arm or 
a pseudarthrosis any of whkh will require 
nibtequent operatkm and bone grafting with 
doubllul reaulta. If the coosenitl t plan b 
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adopted the biesst will have a longer con\Tilc 3 - 
ccncc and run greater risk of infection and ampu 
tatlon The radical method gi\e3 quicker con 
trol of vpats and a shorter con\’nlcsccncc cn 
abling the Utssi to be c\'acuated earlier than 
othenviae 

In modem militar\ 5urgcr> it seems that the 
methods of the con 5 er\-aLi\-e surgeon ha\c no 
place This is more noticeable in the treatment 
of shattered fractures than anwhcrc else The 
French ha\-e adopted the radical treatment b\ 
total esquilletlomie alriKist uni\ersall) Their 
results ha\'e been good as far as conscriTitlon of 
the limb and of life is concerned but most of the 
case reports on account of the eiigcncics of 
mihtan surger) with rapid c\*nciiatlon of Unsis 
do not gi\c the later historj regarding the ulU 
mate success or failure of the method that is 
whether union occurred or not and what subsc 
quent treatment operathe or othennse waa 
necessar\ EyTiard (15) reports 124 coses of 
shattered fracture of vanous Ixmes m which total 
eiqjiilledomie was done but onU six were followed 
long enough to permit of observation regarding 
union and in onlv one of these six Is u stated that 
union occurred He states that it is better to 
remove a little periosteum than to leave a single 
denuded fragment m the wound and that for one 
piece which will b\e there are a hundred which 
will die and form sequestra. His mortaliU in 
these cases was i 6 per cent and amputations 8 8 
per cent Cotte (16) regards primary subpen 
oaicalesquilledomti as the only method of prevent 
mg or curing infected open /ractures and saving 
the limb His reported cases include 41 humerus 
28 forearm 57 femur and 46 leg 172 in all In 
108 of these pnmar^ aqutnfciomie waa done 
without any amputations and with a mortality 
of 0 2 per cent Umon is reported m fourteen of 
the loS the others were eyndcntly not followed 
Jones (17) lichcvea the removal of all loose Ixine 
Is a common source of non imlon and suggests 
that fragments be put back after being removed 
and washed Cheever (18) of the American 
contingent concludes from his cxpenencc that 
fragments if large and attached to pwnostcum 
should not be removed but that fragments of 

doubtful vnabllitv alwaj's have to be remoy cd 
The writer s c.rpcncnce with these shattered 
fractures lead to ms adoption of the more radical 
technique In common with most of the Amen 
can surgeons entering into the work of the war 
zone he was at first incbned toward consemilism 
but soon dj*co\ered that more thorough inter 
vcntion was necessarj in most cases to save the 
limb and Bomctimcs the life The extreme 



Fig II Detail of otCTision apparatui shown In 
Fig 10 


hoyvever of Icavnng a gap of four or fivx inches 
without a y-esUge of bone is condemned as unfair 
to the bifssi In nfle-ball fractures in which the 
ahittenng of the bone is not attended by erten 
sivT wounds of the soft parts it is first of all 
necessary to open wide on cwth sides evun if there 
be no wound of exit granUng of course that the 
roentgenogram shows more than a simple frac 
lure The wound should not be imgaied at the 
pnman operation but all d^bns of clothing and 
dirt ftfl blackened tissue and the bullet should 
be removed Sufifiaent bone should be removed 
to permit the introduction of two Carrel tubes 
one from each side Continuous msiniation of 
Dakin s solution is then begun the limb Ixing 
fixed on a metal splint. At subsequent dressings 
the wound being large enough more bone can 
be removed as occasion demands vnthout ames- 
thetic conservTng the large pieces and with the 
ulUmafe result of union constantJi m mind 
Should pus form rubber drainage lubes of large 
cobber must be inserted and the entire wound 
irrigated at each dressmg with hydro^n peroxide 
as a prophylaxis agamst the gas baallus os wxll 
as for mechanical cleansing 

Elifensivc shell wound of the upper thigh with 
IjadK shattered femur Is suffinent indication for 
pnmary amputation The fatalities from see 
ondary hiemorrhage and gas gangrene arc so 
numerous as adequately to justify this pro- 
cedure 

Casks BroocAidler French, 38 ttounded at Nim- 
nort il«rch s 1916 The p«tiral luiTered a ihattereU 
Irncturc at 1 blrochinleric portkin f rkht femur by a 
•hetl frvffiDcnt the wound f entrance bnnz at the 1 ne 
anteri r aspect nd the Isruer aound f edt at the poste- 
rior outer aspect of the thigh The wound acre dcao^ 
but DO booc was rtnxrv-^ Three Carrel tubes were 
Inserted. Intra eoous injectkin of salt sotution and 
camphor was gi m Ectemloo was ppJlcd t the le* 
and IntUlIaUoD of Dalln solution started. 
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I tti C tfTwuo jtplmi t kuil fum t rvinctMu Her nfi 

Ihi h an^ut 


llarcb 6 Sccoodan hrmorrba« P l» jo tern- 
pmtorc 34 Hm Uiu/ ru ineiiml and ^ajtb 
nud* lof loe >rf)ijfw o< hnoon+uji? T of Uurt 
kouli nm mltedc^ Mairb 5 \Aotbef acc«odary 
hroiwrrbtffB Pulae jft trtaja t re ^<4 \ »o<ijr 

fcnisd b t sew ai non smaJI ein tr iW £ aad aali 
sol tn iD.KCted liu tbe media bsuJk. ei March >6 
rMlK sm^ Ail I en rmu M muLauun U> 
trjviu) oe aAd camptu’ XIarch 17 C-onapae aiKl Irath 
oft ilM dre^nt Cabie 

Time hould be given for reco en from shock 
before smputitioo u Ime and die opention 
should be rapidli periormed tccordiag lo the 
method desenWd beknc h raaiires of the femur 
■re among the grai'cst of crounds lo mr surgery 
because of the dl£cuItKS ui immobiluauon and 
consequent seexmdarv heTTKxrhagc Lbe mevjUiliIe 
infection often b\ gm bacalJi persistent ostco- 
mvditis delayed unwo viaous callus and 
paeudarthrods Casts are not adaptable because 
o{ the neceisiti of frequent draavngs and imga 
tioni. The roetal spliDt is the best apiparatus, 
not onJ\ foe femur fut for all ahatlered frai-tures. 
These fiacT been devised in gr«t variety the 
number of different Lind* oolv beinR Umitcd b\ 
the numLcr of surgeons in charge of the various 
services, but there arc some points in common 
which are found b\ all to be indispensable The 
•nhnt mu t immnbflbc but permit movements of 
tne patients bodv without datctrbing the frag 
ments it must also permit easy access to the 
wound for dressing ai^ irrigation without move 
ment of the hmb To a'cofnplish thi in case 
of the thigh and leg suspension either overhead 
or b\ cradle* u nece^win m most cases. For the 
femur etcy^t fractures at the nccL r trochanter 
a simple Thomas knee sphnt with traclron from 


lU I wer end lo ■(Tevt a so-callcd prograsnr 
reduction and pennetd counter pressare as ream- 
mnded b* Jones <17) is an e^ent appuatos- 
It should ha e the addiUoQ of overhead ni*' 
nervuon i alJofr movTinenti 0/ the patient 1 
Dodv In case the fmclure u at or abost the 
inx^antcr abducLioD must be maioulxted 
There is d> neCT>eit\ for i ainding bondage to 
dresstog these instead the gaoxe drestog* 
are bekl in place undemeath bv a secbooil cuvu 
trough (io» an\ seeitoo of which can be on* 
strapped s^rairiv without disturbing the pcad- 
tioo of the ilrnb Fur the continuous instlOatloQ 
oucs thc»c can tu secltoas should be covered 
with oiled muslin The gauae dressings are heU 
above and lalemllv b\ canvas bnckJc straps over 
splint and alL 

Leg and foot fractures are best supported hr a 
hammoct hung from the movable part oi a 
cradle (Fip 10) K sling around the ball of the 
foot prevTnts toe drop If the fracture is lorn er 
than the upper third of the leg the usual tdhe*i\ e 
strapping for tractioo canrvot be used instead a 
puddM adjoktablc canvas baiter is bockJed 
around the foot so that the pull comes moBtfy 00 
the heel and parti} on the dorsum Uithantlle 
practrec this buckle strop apporatus (Fig n) 
can be adjusted to a nlcetv to pre\ ent toe drop as 
well as to furnish even tractioo on the fractured 
leg 

Fractures at the head and upper third of the 
humerm are aJ«Ti}-s best put np in extreme ab- 
duction the arm held straight out from the 
shooldcr 'nns is accomplish^ bv means of a 
siMaUlcd aeroplane *phnt which consists of a 
tabic portion strapjicd to the chest and an 
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adjustable wing supported bv rods from the 
filed port upon which rests the arm and forearm 
The ad\-anta^ of thh abducted position is that 
the pull of the shoulder muscles espeaaUy the 
deltoid IS precluded by their bemg relaxed In 
nw of complete destruction of the head and 
glenoid surface this position is the roost favur 
able one for ank>lo8is which is about the only 
result to be expected because when the ank\losed 
arm is let down again the scapular muscles will 
then have some power over the arm which they 
would not have if the onkjlosis were allowed to 
occur m the hanging adducted position 



AirpUTATlONS 

Very carlj in the progress of the war it was 
found that the shapmg of a classical flap m doing 
a primary amputation was a wraste of time and 
ti«uc The Infection which invanablj followed 
resulted m sloughing of the flaps which demanded 
a secondary operation and In some coses a ream 
nutation It was found more expedient to per 
form a rapid amputation of all tissues akin 
muscle and bone at the same level what the 
French call cou^ de hacUe Aside from Ligature of 
vessels nothmg is done but the straight-across cut 
sevenng the part as it might be done b> laving it 
on a block and clipping it off with a headsman s 
axe In the wide-open wound thus formed the 
infection can be easily controlled and cleared up 
In the meantime the soft parts of course have a 
tendenc> to contract away from the bone and m 
the thigh coses this 15 sometimes senous os the 
surgeon seeks to conserve as much tissue as 
po!^le To overcome this contmeUon it is 
necessary to apply wide adhcaive straps at four 
points around the stump and attach a weight of 
from five to ten pounds which will hang over 
a pulley at the foot of the bed and maintain a 
constant traction against this retraction of the 
skin and muscle (Fig 12) 

When the granulations begin to form and the 
pus is all gone the plastic repair of the stump is 
done including rcaraputation of the bone and of 
the nerves and the shaping and suture of the flaps 
At the Ambulance dc 1 Oefan at La Panne 
before the adoption of the coup do hacbe technique 
the mortaUt} from amputations of the thigh was 
60 per cent. After this technique was mtroduced 
the mortality fell to 30 per cent This reduction 
It must be admitted was not due enUrelv to the 
technique as there has been a general decrease 
from the rather high mortahtv percentages of the 
earlj port of the war but this is one of the im 
portont factors which have brought about the 
decrease. 


Fig ij Bath bouse near the BelgUn first line I ipe 
for Intake Is upstream ajxl dischaise pipe (not sboim) Is 
down ttream. 

CAS CANCanNE 

Another factor which has contnbuted to the 
decrease m mortality is the prevention and better 
control of gas gangrene The organism of this 
infection has been found In the soft fertilized 
hJghly-culUvaied soil of Flanders and northern 
France In the beginning before the medical 
services were prepay and soldiers went for 
weeks without baths and clean clothes and with 
out proper hygieuc care gas infections were 
numerous and fataL At present the occunence of 
this infection is not so frequent and mortality not 
so high The svstem of compulsory baths m the 
Belgi^ arm> has been one of the most important 
means of bringing about this decrease Bath 
bouses art located near cver> group of barracks 
or at rest stations. WTiere possible they ore 

? laced on the bank of a stream as shown ui 
iguic 12 from which the water is obtamed for 
the ablutions An Intake pipe is placed up 
stream and an outflow pipe discharges the waste 
down stream. The cleanliness of the akin of the 
soldier reduces the chances of all other infection 
05 well as that of the gas bacillus. 

When the charactcnsUc fetid odor the fine 
crepitation of the skin (felt only on light pwilpa 
tion) and the appearance of little bubbles in the 
wound warn the surgeon of the presence of a gas 
infection intervention must be immediate and 
mdical The best agent against this anaerobic 
organism is 0T> gen. It shoidd be injected with a 
long needle connected up by a tube with the 
oxjgcn lank first into the good tissues above 
the wound under the akin and deep into the 
muscle until the part is blown up to the hmit 
of the patient s endumnee It should then be 
blown mto the mfected tissues in the same way 
Copious imgation with hot peroxide is used at 
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arc Carrel teUimaue in w and inletli ns, guif 
lotine or up d u Pr method of ampulaUiiv 
routine of anlileianK 'crum wgen mjec 
tion 1 r gas hanllu infections. 

DIBI I(K k \l lf\ 

\ n lies ptaie^ p aft les d t « Press. 
cbW <j 1 et n<) 

R ITT 1 ‘erKi 1 mm «ciun l th«. ni 
It Vifwd that rirti kd reprin uf hn k dm 
be tunhcom or 


I B li \ou die method poor rc cl erc tj e t lo- 
jlr.ef t kJ^f 1 exi re cWrurpcmletnetit Its pro- 
lectil nuffnet I es Doll dc P \ id. dt eiw 
I q 5 I n 4 QJ 5 f>q 

4 It I DC uKlSoilc imcTse el cMnjridcJe pour b 

I alisatiofi t U rechcTcbe des rorjrs drinjcm 
\ h 1 kt-trxlli mt I Hunk x. xv 8»nrf 
S Locwlb tiow cpf {umRw bodies b) iwrit*™ 

Bnl M J vs Jdy j 

f M » f R hmh Ics >fp. drwBjrer* \ni 
1 k (m nk 1 Uo Ic* tt\ 57 
\t Lui I sjtion des projectles mojn 

I repereu >4x ul \n.h d dectrldU md 
B mk u 

<< \\ u Wuusd fntions L.iD(Tt Lood 

'pnl J7 

q I km Wuuod fcetio<rs d <1 Uwtinett 

Bnt it J q 5 Oct )0 6jq 
M Hh lie Irm t cd oond li/cctlaw 

Bni Ml q 6 M J Ms 
\\ rn tmcnl uJ fcctnl wviiads bv p^Tw- 

ubiffK methniK Bnl il J q fi J rie S Tqj. 

I> Press mid g s Sept jo S 77 

5 t n>e sj) ne ITT tnv. t ot lafnled cra»ls oa 

Ibt W ire I rem Md bunt M 'Wai. 
M leh H 

4 l> Lhj orlrtk hactinoloflquc ctWJW fai 

dll. Hon de U sol re des piaits Je munr D h. rt 
okra snxdb P 

I I Ot»».n tkcr. suT les fract ret 

•sites I de 1 •aoCtcitoiTue toUl L)0 b 

hir q t> Sepit Oit 7 t , , 

6 ( nr r tmmt des f lures djjpniuljo 

I on hi q ft Sent Oct tiql aad 7 8 

7 J Tre tmi l c 4 sij|ip rit ng f eilurt* Bnt 

•J S _i 

H ( s,jsQ, I m uneat of corajtjcad 

f I res iJ al rat] 1 n pratt HoOee 

illsj qftSql S44 

9 s M L in In t Seik -Oct 7 


CORRESPONDENCE 

t()\&EXITVL R.\DIO-LXMR SINOSTOSIS 


r Ike EdUor I the J n i*i f SiaoEHX 
G\ rcoLoox X D Omthiu s there pprtr* 

■ rtk'l □ Cemgemta] Radto-Uloa Synoatotts 

^ I\ W Feidi ( Minn poll* Min oota 
ih uibo crnlli attent on i th raril of tbit 
conditio a d ttatCk further that here! f re no 
ca*c» have been reported bv Xmeric racona 
I ihu connecilon nerrmt m t tat that Tn th 
ea 1 > port f qi6 I pretentrd inch case belo 
th iledi oJ Sod tv of the ifi Sinai Hotpit I of 
CUndaDd nd at that lime 1 calleil ttentio to 
the rarili f the cond tio kaying that oh 10 
catet h d been rejwrted S occ readi g Dr 
Fddl am le I tmd th t 40 cate* h d been e- 
ported latead \i I did not teod a report f my 
c »e to \ medl'aJ }o rnal for p blicatio nat 


uraJU pri nlvf r epom g th frblcateln \cneria 
coul I not be gi en me e\ ept b> the m mbert of 
our botpit I medic iJ todeti 

Th pall nt wab Run! n boj 8 ycarv c 4 d ith 
the left arm afTecied Th left ha d wj proailed 
nd ould not be wjpuiateil He haJ foi power m 
that hand nd rm and kho ed n eipcctil mutdilY 
wcakne** II could place hu band 00 th back 
f hi» he*J nd butt 0 ha coUai Tbere as 
h red ty history 

Th r du wa» bowed nd al*o twbled 00 
1 iw Tu d the \ ra\ hndinp ere identical 
with thoae f Dr Feidl 1 cake* The 'V rai"* 
atlU Jt hit Sinai lloipital ^ 

j J KcTtLXJmri M D 

Oevxl od, Ohio. 



CLINICAL CONGRESS OF SURGEONS 
OF NORTH AMERICA 

Eighth Annual 5 « 5 iort, Chicago^ October 22 to 27, zpiy 


Fred B Ltjm5 President Edoar W Alux Second \^cc President 

John G Clarj:, President Elect Allen B Kanwel Treasurer 

George H. Lee First \lce President A D Ballou General Manager 

Franklin H. Martin Sccretar> General 


COilMITTEE 0\ ARILU.CEiIE>rrS 
A. J OcBKnoL. Chalnnafl 

DAK- SnxLE ^'k»-Cbalrmao Robert T Gnutotr, Smetary 

E "Wmiti Antireh* Tm:ob Fi.\xk FtEnnact Mctj e 

A\ L. Baur ifotTnm Fra-tr J R. PisrTO.TrTO'^ 

Chasneto ^ Bauiett Tbosm L. Giuiir Johx U Potm 

Carl Beck D W Grahau Holld E Pottx* 

WiLLiur T BELnem A, E. Ru«nAi» Ridlon 

Akthttr Dean BnAX Uiujaai M Harsb-v E. T\ Ry nso e 

Tkorar W B»ofk\ TViuu.\m HosErr L. E. Sannn r 

E. \ I- Baonr Rcdolfh Houics ^ E- Smtomt* 

Tarxs T Care Charucb E Kabux Geoioe £. SflARBAUcn 

IL R. CsHLErT ALLjy B Kaxa%xl Frank SicrmiE* 

WtttiAM R, CuaBCst Dtu- D Levts Col T\m. STtraExseor 

OwApTjj DAViscnr FmAiaxD. EL Martih T J Watedts 

Toseth B Di Lee L. L. McArtbc* Xt iluam H. iloek 

D "N Eibe3ci)k.\th Hccn lIcKrxxv Caitt A- Wood 


WAR SESSION" OF THE CLIJHCAL CONGRESS OF SURGEONS IN CHICAGO 

T he eighth annual session of the Clinical fractures head and chest Injuries wound mfec 
Congress of Surgeons of North America will tions, etc, 

open m Chicago on Jlonday October 72 . The Committee on Arrangements heartflysup- 
with a program co\'erlngfiAe full of clinics ana ported bv the climaans of Chicago are keenlv 

demonstrations m the hospitals medical schools mterested to moke a complete showing of Chl- 
aTid laboratories with e\emng sessions de%'t>led cagos clinical facihties in every department of 
to the reading anri discussion of papers. surgerj including gjmecologj obstetnes genito- 

This will ue a war session — with clinical urmary lurgcrj orthopedics and surgery of the 
demonstrations and papers picturing N’arious eve, ear nose throat and mouth- 
phases of modem military surgery which will Climcal demonstrations m the hospitals med 
mdude the mam notable adiances in methods ical schools and laboratories will occupj the 
of canng for the sick and wounded as dcixloped morning and afterrHxm hours of each day In 
in the past three iTars with a reincw of the addition to the opcratii’C dimes m the hospitals 
remarkable work occomplbhed In the recon the Committee has provided for a senes of 
struction hospitals of France and Fngland and deroonstrations including surgical pathology 
the new methods emploied in the treatment of roentgenology border line subjects and others 

J 
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and it IS tinted that thu portion of the chnical 
program will prove of exc^ing mtereit 
A complete program of the climes arvd demoD 
stratiems b In cour« of prepioratLOn and will be 
pnnted and dfatributed to memben who have 
registered for the Chicago meeting The real 
program of the sesai n will be bulletined each 
afternoon at headquarters and will be elaborate 
and accurate in detail as to the cases to be op- 
erated upon or demonstrated m the levcnil 
dinirs on the succeeding dav 

On another page will be found an outline of 
the program for the evening sessions, 

6UB-COianTTZ> 6 OV CLINICAL DEUONSTftAtlONa 
TTie wori. of pepnnng the schedule of chora 
and demonstrations is in the hands of the fol 
lowing sub-committees 

General burgerv Dean Lewis Chairman 
Charles Da\naofq Vice Chairman H R. ChJslett, 
Secretary E \V}U>*3 Andrews Carl Beck Louis 
A Greensfdder Sfliniiel C Plummer 
GjmecoloCT and Obatetnes T J WatUns 
Chairman Charles S Bacon Vjce-Chairtnan 
Gflbcrt Fits Patrick Secretary Walter S Barnes, 
Joseph B DeLee N Sproet Heaney 
Genito-Unnary Surgen Louis E Schmidt 
Chairman Herman L. IHretschmer Secretary 
William T Belfield French S Cary 
Ortbopedi Sur g er y John L Porter Chair 
man E Vr R>trMii SeCTetary H. B Thomas 
Oral Surgery Tbomaj L Gilmer Chauman 
H. A. Potts Seoretarv Truman W Brophy 
Frederick B Moocchead. 

RoentgeiKdogy and Radlumtherapv HoUls 
E Potter Chairman Adolph Hartung Secretory 
Frank E Simpson 

Military Surgery CoL Um. Stephenson 
Chairman D A, E Steele Vice Chairman 
Jacob Frank John A Hoemby Wm H. Wilder 
SurgcTT of the Et Ear Jlose and Throat 
EVE Brown, Ciiairman Norval H. Pierce 
Vice-Cbainruin Franas Lane Secretarv C 
Gurnee Fellows Otis H- Maclay George E 
Shambaugh CaiCT A Wood 
Pathological DenxKistratloQS Charie* E 
Rahlke Chairman Oscar Eugene Nadeau Prof 
Tames P Slmonda Frank Smithies John W 
rtuium, Emench Rosenberg 
Surgical Research and Eiperimentai Suigeiy 
Prof A- J Carlson Chairman Arthur H, Curtu 
yice-Chsirman D B Pfacmister Secretary 
Prof R, G Hoskins, FhlUip H Kreuscher Oscar 
T Schulti. 

A feature which proved of great interest at the 
Philadelphia session the anematogriphic ex 


hibltions of surgical operatioos wQl be repeated 
at this meeting depicting some of the newer ts 
well as the cl^ic opemtloos as perfonned br 
emin ent spedahsti These will be given 
afternoon at 5 o clock In the Gold Room of tl* 
Congress Hotel 

LIIOTLD ATTENDAirca: — ADVANCE lEOtSTHATICni 

The popularitv of these dinical me e tm g s has 
proved so great that it was found necessary to 
adopt the plan of limiting the attendance tnd 
requiring advance registration. This plan hu 
worked satisfactorily at previous sexnom and 
will be enforced at the Chicago meeting therebr 
cQsuriog accommodations at the clmlcs for eten 
one who receive as membership card. A survey 
of the operating amphitheaters ketnre roans 
and laboratories in the bosrftals and medaal 
scfaooE as to their capacity lor acaxnmodating 
v'uiuog surgeons has been made and the Emit 
of attendance wiD be bused thertoa, 

Tbe total of registrations received to date 
mdicates that the limit of attendance wiE be 
rtnebed in advance of the opening of the schJocl 
Immedatc rtgistratico is theraore Decenary 
to ensure receiving a membership card, for when 
the limit of attendance has bnn reached ao 
further re^tiatloos can be accepted. 

To eaim member registering in advance a 
formal receipt for the registiabon fee has been 
Inued which receipt is exchangeable for a 
membership card at headquarters at the Cooms 
Hotel when registering upon his amvaL Head- 
quarters wflj be open on Sunday afternooi, 
Oct. list, for the convenience of aH membos 
arriving in the dty on that day Hie dinksl 
program for Monday will be bulletined at head- 
quarters at the Congre ss Hotel on Sunday aod 
on the afternoon of each day there wtH be buBe- 
tlncd ot headquarters a complete accurate 
program of the clinics and detoonstratjcns to be 
given on the succeeding day Printed progiana 
will be issued each morning containing the coo- 
plete clinical program with aimouDCements for 
tbe evening scssioos, busincsa meetings, etc. 

OENXKAL nnADQUAXma 

Headquarters will be established at the Con- 
gress Hotel where the several large public rooms 
on tbe first, second and menanine floors have 
been r tser vrf for the use of the Congress dimng 
the eobro week. Tbe registration and ticket 
bureau \ lU be located in the SL Francis room 
on the mexzanhie floor ad^ceut to the Gold rtwtn, 
in which will be held the evening and bniin« 
•estions dnematogrmfije exhibits, etc Tbe 
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Eluabetlmn room on the first floor of the Hotel 
will be utiJiied ba the bulletin room and here 
win be gathered the nomeroua exhibits of surgical 
Instruments, hospital apparatus medical boohs 
etc. The Horentine room on the second floor 
will be used as military headquarters. 

SPECIAL TICEETa 

Attendance at all dimes and demonstrations 
will be controlled by means of special Octets 
the number of tickets issued for any dlnic or 
demonstration being limited to the capadty of 
the room m which the dime or demonstration 
is to be given. Ihe general rule wiD be that a 
member may have two hekets for each day one 
for a morning and one for an afternoon dlnic. 
For certain clinics where the accommodaticms 
are limited and the demand for tickets Is heavy 
it win be necessary to establish a rule whereby 
a member may have only one ticket for auen 
clinic during the week. 

The use of special tickets has proven an effi 
dent means oi providing for the distrlbutioni 
of members among the several clinics and ensures 
against overcrowding at any clinic Special 
Pacts will be issued each morning for the clinics 
and demonstrations to be held tlut day a com 
plete schedule of the day's dimes having been 
posted on the bulletm bo^ on the afternoon of 
the preceding day and a printed program 
distributed in the morning 

BZCaSTBAIION PEE 

The constitution of the Congress provides 
that a regis tr ation fee shall be required of each 
member attending an anniml meeting there 
being no annual dues for members of the Coogress. 
Rec^ts from registration fees provide the funds 
with whidi to meet the expense of preparing for 
and conducting the armual meetings, so that no 
financial burden is imposed upon the members 
of the profession m the dty entertaining the 
Congress 

ANTI TEE SPOTTING PLEDGE 

A new requirement for membership in the 
Congress goes into effect at this meeting In ac 
cordance with the following resolution adopted 


at the Philadelphia meeting and each member 
upon registering at headauarters will be expected 
to sign a pledge in accordance th er e wi th 
Be ii ruolv^ First, that the Executive Com 
mittce of the C linical Congress of Surgeons of 
North Amenca is instructed to provide that 
hereafter the chnics of the Congress shall be open 
only to those surgeons who in their respective 
practice and In intent arc opposed to the division 
of fees Second that the meaning of the division 
of fees be mterpreted m substance as follows 
I hereby declare that I do not and that I will 
not engage In the practice of the division of fees 
under any guise whatever that I neither collect 
fees for others referring patients to me, nor per 
mlt others to collect fees for me, nor make joint 
fees with physicians or surgeons referring pa 
Uents to me for operation or consultation nor 
will I knowingly permit any agent or associate 
of nunc to do so 

REITDCED RAILWAY FARES 
In certain portions of this country and Canada 
the raflways have granted reduced rates on 
accDtmt of the meeting in Chicago In particular 
these reduced rates w^ be in ^ect in the tern 
tory covered the Central Passenger Assooa 
tion. Trunk Lme AssooatioD New England 
Passenger Association and Eastern CanLlian 
Passen^ Association, which mcludes m a 
general way the states east of the Mississippi 
River and north of the Ohio and Potomac rivers 
except Wisconsin and portions of Illinois, An 
oppbcation for a nmnar reduction in fares by 
the imes m the Southeastern states is now pending 
and we believe will be acted upon favorably 
Round tnp tickets wiD be sold at reduced rates 
going and retur ning via the same route only 
and over which one way tickets are regularly 
sold. Tickets wDl be sold from points within 
the territory specified above on Ortober 20 21 
and 22 except that m some points m Eastern 
Canada tickets wiD be sold on October 19 with 
a general return limi t to reach one s original 
startuig pomt on or before midnight October 31 
For full particulars with re^d to rates members 
are requested to mquire of railway ticket agents 
in their home towns 
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PROGR.\AI OF EVEVING SESSION'S 

If nii't October aa 8 P M Orchestra UaU 

Addxett bv rjuumri f Lomnuttce on Amnecmcnts A J OcHiyn, IIJ) 

Rcmiriu bv rttiriog Proldent. FtfoB Luwo 11 D Bottc* 

Iaaugur»tJon of Preaidcnl-tlect JoH^ G Clau M D PhilAddphiA. 

The Geocftl lledicaJ Board of the Council of Natioiul Defense Fiax\.li- H IIaitix II D Chkago 
Observiti ni upon the llcdlcil !>crvic of the Fre ch Army IIa^ok E. Rut 

Obtervutions upon the llcdlcaJ Send e of the Brituh \nny Sia Bexjslxy IIoywihax Leeds, 

The ^ori. of the \mencin UmU in France Oeokoc W C»ii£, 11 D Cleveland, Ohio 

The Food Sduatfon ReUtion to Ou MU tary Act \dtles Aloyzo Tatlo*, M D PhiUdelptfa 


Tuesd (ktober a^ 8 P iJ Goid Rmid Os/r x Hotel 


Sympxaiimi SpecialUatloo in llihiarj S rgeo 
General S rgerv 
Reconstruction Surg v 
Head Surferv 
Brain S rg n 
OphthaJcnlc Surgerv 
bufgerv of the Ear Noae nd Throat 
Oral Surgery 
DUcuiskin 
Orthopedics 


CttAiLFs H IIato II D Rochester lllnii- 
Majob Edca* Kero M C U S. A- 
LirtT COLOxiL T t LvTTSi II C USA 
Cdabix* Bacixt II D BjUthnert 
James BoU>L£\ Jl II D Bsltlmore 
C W Rja3tir>*OK II D ^aibfagton 
\ 1LIA\ r Blau, II D St. Lodi 
Ceoboe L de ScTfTiELNTn MD rhIIaddptU 
£ C Biacvett II D 


n edn td V Oileber a^ 8 P U Gold Room Co [ns Hotel 

Sympoatuin Antiseptk* H D Daein 11 D and Aizus Caxilel, M 

New \ork RobebtG LeCovte II D Philadelphia U il 0 Null SiDUutAjr JI D Pittsburgh 
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SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE PUBUSHED MONTHL\ 

VoLuiiE VN-V NOATMBER iji; NuitBiii 5 


RESTOR.\TIO\ OF GASTRO-INTESTIWL CONTINUITY B\ J^1E\NS OF 
ANTICOLIC GASTROJEJUNOSTOMA FOLLOWTNC PARTIAL 
GASTRECTOMY FOR CANCER OF THE PAXORIC 
ENT) OF THF STOMACH’ 

Br DONALD C BAIJX)CR 3fD R -cHafrat, ifr\-XE»oTi 

T he cure of cancer of the stomach b\ preceding methods It was cmplo>'ed for 
surgical remo\al IS bcLQg accompUshed some ^ea^s 'nth much satisfaction This 
'vith an mcrcasing frequency a fact operation of resection and suture posterior 
largel} due to the progress i\hich has gastro-cntcrostom\ was necessaril) 'Tined by 
been made m the two moat important phases arcumstanccs so that antenor gastro-enteros- 
of the subject, ntz diagnosis and treatment tom\ and a Murph\ button anastomosis oc 
Prominent factors which ha'-e contributed casionaIl\ '\‘ere indicated and made use of to 
toward more accurate and earlier diagnosis re-establish the continuity of the gastro- 
ha\e been the better appreaation of the intestinal tract 

cUmcal history the \ ni\ and the relative 3 About four years ago the so-called Polya 
VTilues of each the recognition of the neces- operation which seem^ to possess quite 
sit> of most thorough m\*estigQtion of earl\ ob\ious ad\Tintages o'*er the Billroth No U 
s'lnploms and particularh of the danger of in a considerable percentage of cases was 
neglecting the Tronic gastric ulcer and a adopted m the dime This operation de 
decreasmg pessimism on the part of both the senbed by Dr W J Mayo m 1915 while 
laity and the medical profession m their atti follow^ by better results than the BiUroth 
tude toirard cancer of the stomach No II still presented technical drfTiculties 

The surgical treatment of cancer of the under certam conditions particularh follow 
stomach has become more effident not only ing eitensive gastnc resections In such 
because of the foregoing but because of the cases it was somcDmcs quite impossible to 
following facta There is a general impro\e- bring the gastnc stump with the attached 
ment m surgical technique a more exact lejunum satisfactorily through and below the 
knowledge of the surgical limitations m gas- level of the opemng which had been made m 
tne cancer and the development of the tech the trans\Trsc mesocolon 
meal methods employed m gastnc resection, 3 Durmg the past few months wc ha\e 
The methods of gastnc resection which us^ the following method — a method which 
ha\-e been moat successful in our dinic during has given better results than anv we ha\e 
the past decade arc heretofore used and inasmuch as it hna other 

I The Billroth No II operation which ad\'antage3 wenowconsidcritthebestroutine 
ga\-e deadcdlv better results than anv of the operation for the remo\al of gastnc cancer 

^obmhlol lor pobOcatlcia 9 7 

4/3 
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fl Tbe lump TTtcii *[><3 hrit c»tgul pur»e Lrtngiutufv 
tied- Sewed atnut pur»e- tnnj future In place beltne 
tJ>e tint \ ten I temrpted tSk mlurtn oa} be (dumt 
t dr w tofetber the ibntb ot Che panrrea and oBmU 
in the ■ianitj there b > tmrvnn the end o( the duodenum. 

The resection la earned out in the ordinarj 
'wa\ with eapeaal attention to such impor 
taut points as the wide rerao^aI of gland 
beanng tissue the atoidliig of injury to the 
middle cohe blood 5appJ\ of the trans\'crse 
colon the resection made well bcTOod the 


cancer limits the cauterbtatjon of all cut 
muiuus surfaces to prci'ent cancer*ccU trans- 
plantation and the secure inierskin and 
burial of the duodenal stump The operative 
lal 1 is inspected and cnrcfuUj Isolated bj 
tre h packs and the second stage U carried 
out an follows fFlgs. i and 3) 

The first loop of jejunum is procured and a 
point about 14 to 18 inches from the duodeno- 
jejunal angle is marked The jejunum a 
then camcil up m front of the transvenc 
colon and omentum and a segment of suit 
able huc is chosen at the point aJreadv 
marked This section of jejunum Is lighllv 
grasped with rubber-cover^ forceps and 
directed so that the pronmal end of the loop 
will be approximated to the leaser curvature 
of the stomach A series of Intcmipted 
sOk sutures m the serosa b used for the 
first line posteriori) beginning at the 
greater curvature All these aututes arc 
placed before an> are tied and the ends orf 
the top and bottom sutures nia\ be coo- 
venJentl) left as guides. The first suture Ibe 
is about one half inch below the clamp 00 the 
cut-end of the stomach and on the sine of the 
jejunum about three fourths of an inch from 
the summit of the loop In eitensive rescc 
dons It IS extrcmcK important to get the best 
possible exposure of the leaser cun-atun* for 
at this point it is occasional!) difficult to make 
a secure anastomosis, and It is along the lesser 
curvature that inflammatorv products fre- 
quently extend rendering the gastric wall 
friable and a distinct source of danger 
measure in such cases which will prevent 
retraction of the lesser curvature should be 
utllued We still imd the nght angled rub- 
ber-covered clamp of greatest serv-ice for this 
purjKisc The jejunum is now Inased on the 
line (Fig 3 frontispiece) and the crushing 
clamp removed from the stomach (If it has 
been possible at any prenous stageio theoper 
ation to place ■mlhout difficult) a straight 
nibbcr-covcrcd damp at a higher level on the 
stomach soiling bv unevacuated gastnc coo 
tents will beprev'cntcd ) An) activ^j bleeding 
vessels are ligated The posterior row of the 
anastomosis uniting the postenor wall of the 
stomach to the inner cut edge of the jejunum 
is of chromic catguL The stitches on the 
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^l(; Fjjd f duoJtnum ckr««l ewl* and f t and kUjxU I'oJjited with the cara omatoui portkin of 

tbe tomach b«tlon bdofl made with an electric cn tcry knife 


gastnc side should be taken after the edge 
^ hich has been cnished b) the clamp has been 
tnmmed svith the scissors \ second row of 
finer catgut ma\ be used to ad\'antagc m the 
postenorlinc The first chromic catgut suture 
is continued m front m the usual wa) to 
complete the closure An interruptctl silk 
suture line similar to that used posteriorly is 
placed antcnorl} particular care being taken 
to reinforce the angle of anastomosis at the 
lesser curvature \ few interrupted sQk 
sutures arc placed where necessary further to 
protect the antenor suture line and the suture 


at the lesser curvature the stump of gastro 
hepatic omentum which contains the ligated 
gastnc artery being utilized as a support to 
the gostrojcjunol angle at this point 
The proc^ure ns dcscnbcd is nppbcablc to 
the majontj of eases (Fig 4) WTien how 
c\cr chrome pjlonc obstruction has greatly 
dilated the stomach the gastnc outlet after 
resection is often much larger than is ncccs 
sary for the anastomosis. Under such cir 
cumstances the outlet may be decreased by 
partly closing it at the upper angle with su 
turcs as advised and practicerl b\ Dr C H 
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Ma>o or the outlet ma\ be ip])roi5raatcfl to n 
much smaller optnmp in the lejunum h\ 
RUitflbk sutunng Thub if the ga tnc outlet 
is one thinl larger than the i/i >f the opening 
dcsiretl in the jejunum the interval between 
all stitihci on the gastrle nle houH l>c one 
third greater than those n the j junal side 
The readine-s mth whieh the I nuch will 
adjust itsclt b. ■)) lurse large 1\ lejacndent 
on the faet that it great si/e i il n rmal and 
the stret hc-d-out tissues tend I eontract 
rapidla Hjt\e\er it has Ijern ur \penence 
thattherei noolj Lion to an an i I mosis f 
considerable sue (I ig S) 

TTie advantage-' of the ant lie tni 
(gn tne ) to side ij lunum) mclh I in. quite 
obvious ft ha lx n ur evpcnen e that it 
can be uaeei in pra licalJv cverv ea that it 
is simpler safer an 1 con Ixr aecom| lished m 
less tune than anv other meth >d The 
operation mav lae mjiieteal well within the 
hour and if condition, for opeiiUon are 
faa-orablc even within halt an hour Its 




iJejwmnw- 


of InA wv of 

ehT<mvc eatijat 3U.•tu5^^ 


F>( 4 ComjJrtxm ol » Irornireat 
tLnonrt throoffa ml thmvqm <^1 rr ot bro(n>c caifot 


lifl V Pu-Jlto 4 Lbr Dj torao-U th RtAlioci to tk 
I IS. M Oil >0 on re-pta-tme 1 f U» tfter caB- 

laoinnufKT Vtidoenlral ound rrmd torrioMirf 

mriicuLar advantage Ls seen ns I have 
intimatctl in extensive resections when such 
I a mall segment of t unach remains that 
posterior ga tr la^ntcrost mi} would be difl> 
eult Thb, la t mahes it quite possible that 
njt onlv wall the method result 
in m re ra Iicnl opemtions in gas 
tnc eanecr but b\ renson of this 
advantage it will eiccasKmaUv per 
mit resection in cases heretofore 
toniidcrcd inoperable dis- 
advantages in the method have 
loecn encountered and it has been 
the crperiencc of the surreal staff 
at the clinic that patients in vrhom this 
method has been erapk))-cd ore less 5ub- 
jett to jxalopcnitivc complicntions than 
nre those vvho luve been operated upon by 
other methods. 
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That the operation is of less nak than other 
methods is y^ry definitel) sho^vn b> our 
opcrati\c mortaht> statistics From Janu 
ar> 1907 to -VuRust 16 1917 m 318 rescc 
tions b\ the Billroth No II method there 
xvTis an operati\c mortaht> of 13 2 per cent 
in 104 cases by the Polva method a mortalitj 
of 14 4 per cent while in 38 cases ^nth the 


method I ha\c described the mortalit> was 
only 5 2 per cent- This comparison of opera 
tiw mortality is quite fair inasmuch as the 
operations were done b> the same surgeons 
m the same dime with similar surgi al 
indications.' 

Tk '.UllMiO oi the openl mrUllty foQo«kic the BJlroth 
teeth I V the Cocher method uxlaMtbtsUl niiectlMln th« 

fvout iMotcd u they re sot Con pa nUe. 


SECTION or THE HUODENUIM 

Dy PEDRO ESCUDERO M 1» Dnacew 
SobttJt I riofnaot ot itw U I -al Cl tile 

A3tD 

RODOLFO E. PASM AN MD Bt/c»o« tntM 

Iat<ne<2 the (U mm 11 tJ(Ul 


W E beliew that a report of this 
extraordmarv case of complete 
section of the duodenum whicii we 
ha\c studied m the Rawson Hos 
pital will be mtcrestlng and A-uJuable We 
know of reference to onls one similar case 
which was cited by H Mcimler and which 
was seen at an autopsy and referred to by 
Movnihan in hla book on duodena! ulcer 
page a8i A report of the case follows 

J 31 a workman a« 6o hid lived In Argentine 
for 40 yean His cntical illnen dated back <ml) a 
year but he ha* had gattric »vmptoiii» for a Joneer 
penod He cannot de»cnbe hi* condition well Tor 
nc is not an cdncalcd man. During hi* iUnesa he 
ha* had penod* of complete rehef lajtlng one to 
three months at a lime. His most Important *> tnp- 
tom I* pain which comes immediately after mcol*. 
The pain a situated m the cpigastnum and radiate* 
to the left costal margin and to the doriolumbar 
region »oraelimcs he feels the pain between menU 
and at night but more often at the end of his meal* 
The pain modemte* on prcMurc when he b Ijdng 
down and when he u eating The pain is accom 
pamed with pjTOtis and often provokes vomiting 
which brings immediate relief The intcnsitj of 
pain varies ndth the kind and quantii} oi food 
which he cat* 

For a few monihi the patient has been \-erj con 
stipated He ho* never lufTcred from melcna or 
hccmatcmcsis, HU appetite U good although he 
has lost jS pounds in the lait three months I hy»- 
Icol examination on entrance revealed the following 
he was very thin almost without teeth the tongue 
was furred red and damp at the tin The abdomen 
was scaphoid the hver vra* small the spleen not 


polpaf le. There wus pain in the cccUc point but 
no oilier pomis were painful There was no gastric 
dapot igebut •uccusslonwasp^Uvc The c«ruxn 
was dilated but not painful ^erc was no pulmo- 
nary effoiiotL Pulse 6 with So mUlimeten pulse 
tension The arteries were hard The senile are 
was very pronounced. 3 \lth the stomach tube, we 
obtalnea 50 cenumeters of gnstnc contents which on 
examination showed hydrochloric acid 19 per cent 
and a total aad of a 8 per cent No mneus lactic 
add or blood was present ^Tth the Ewald teat 
meal we found h>drochbric acid 135 per cent 
and total and i 95 per cent Vo mucus or blood 
but plenty of pepsin was presenL Digestion of 
cnrbohvtlrnies and albuminoids was good. The 
unne was normal Blood examination showed 
reds 3 o^o 000 whites 8 500 hrmoglobui 65 per 
cent Differential count of Icucocvnes showed 
polvTiudcar neulrophUcs 59 3 per cent coslnopbilcs 
o s per cent mononuclears 9,5 per cent IjTnpho- 
cyte* 30 per cent transition form o 5 per cent 
The Wassennonn reaction was positive The 
Ittccs contalncil occult blood 

The rndioscopic examination made the ihagnosis 
dear A Riedcr test meal administered hx hours 
before demonstrated a pjlorus perfectly permeable. 
The bismuth was found in the careum and ascending 
colon We made another ciamlnalicm giving 100 
grams of the Ricder food In the recumbent position 
(Fi^ a) We noted a shadow with a half moon shape 
which eitendcil to the nght costal margiru After 
all the food had been given the stomach was noted 
to be distended and xitualed low rather on the 
nght (Fig 3) It mov-ed well on respiration and by 
palpation We saw extensive contrartlons that 
commenced in the fundus of the stomach cnde<l nt 
the pylorus and followed each other regularly 
There were no painful points 

The patient wt* seen again twenty minutes later 
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I a IHtcrkoal artloruJ c« lt> 1 djodraom. 4 kicxaadi / pUI 

Uukk Tbr rru* mdr i the [nlont. ofADlnR 

U3 tbe dorul postio «i>d obton I a Abadou ba doi luih iDimae ahtidoH The part {D) cee 
\erv commonly seen n d odeoal trici r (F”f 4) reap© U t the d odenum It had n Uiejular 

\ Urxe bhi L iKado 1, I ) tfuait ib lefi dtapbnirm fomi. wai not painful or contracted and moetd it 

inoihef on ffl) adth tiemidauUr form «Ki h ci the wm t me u the olon \ftef Kcond the 
tended from cb 1 ft para»ienul line • tbe riithi poiteni *a* once moct acen Ivdng do tao boort 
mammfllan a'hich reached th 'oat i marflo In after (be lo^esik'n flh RJciIe aoup Weobaene 
f rio part ta aell limited tbe apper n the con- formed e«t n the it ma h and the contenil 
t dry haded fT aith 0 lear limit Theae tao in nearly U ih duodenum. The fir*t part a di 
>h ooa did not bange hi either decabitoi, I ft o bled rctchinK the coital mar^ th other oe bu 
neht \\ led mu*cuhf contraetJoaa in the lenall quint i> of bl*muth gi oi a mcnkrite 

oieno ihidow ( 5 ) that tw half wav without tbad r was seen t proRreti veo , 

ihoaiDR I art th pylorus TTic blsmutij aos seen The palieoi s histon wns luggestive of ulcer of 
prorreksiDg ih didiaili) (arrows) m the other part the stomach 00 account of tbe pain immediately 
of the d oileoum ’Rie pati t was made I walk flereallng tbe radiation of the pain to th ihcwMer 

and « I obaen-ed hdng doun f rt> minutes after nl lacesui n uponcompeeaaion of tbecfugartn^ 

«ard Th xaminatton cleared the diognosts i the dona I position and b\ ibe mgestlOT of food. 

(Fig 5) \t Orst th hudow observed was Ui tome In addition to ibli there wii gastric retention as 
as th ooe i Fig 4 but » th mt nsi\-e maaaagc ne sh wnbyihc tomach lube th n iiiroch lock h '"per 
provoked coninicti n f th stomacb which made secreti n when fiit ng the presence of blood In the 

tbe ludows sefaiat os can be seen m Fit 5. Th gastric cont nts d bs the presene also of fer 

figure sh th stoma h (£) ending wiln a point m nted adds. NotMtoitanding th presence ol 
iSe duodenal shadon sell separated and louefaiog these sytnpt ms, we did not think t stomach 
the costal margin b shown at (Zf) This wns not We baaed ur conduaion on tbe foUomlng Tm 

painful r movable 00 palpatloo- WTien we db snahing out of the si macb for fi -e days 

placed the shadow (D) *e merved also tbe superior gastric t ntlon disappear cornpl t 1 > The 
part of tbe ascending ceJon (O nhicb we prrsum scopk raminati n tewed a rapid evacuHfo B 
adhered to the d odenum WTih respfratJoo the b Iso wcU know that duodenal and stomach le rions 
duodenal sbado moved w 11 , on the cootmiy tb present \'er3 dmJlar ijmpt ms Bat to radiosCOOT 
colon did not belongs tbe credit 0/ makinp th diagnosis- 

An hoar and tift> minates aft rward th patient aaaured ourselves not only of th normal f 
was again seen 1 prone position (Fig 6) Ihcre of the atoma^ and the bseoce of a y organic le^n 
were remnants f bismuth in th ftomach, with a but also of gas trk hype rdnesia verj freq ent In^ 
pmbngntioQ ( 1 ) In ih uppe part It taket the odenal lesions. W c were able to demonstrate 
shape of half moon ibongb the prolongalJoii {A) bbmutb remained In the first portioo f the dao- 
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Fig 6 

> Fire minutes slter a portion of the seoood 



Rled^ meaL Patient examined lyuc down. 

Fit 3 Ten minutes after giving afl tbo toeaL Patient 
itanomg op 

Fig +. Twenty minotcs afterward. 


Fit 5 Forty minutea. A maaaagc of the abdominal 
wallnaa provoted an intenae contraction of the ttocnach 
Fig 6 One hour and fifty minutes. Patient In prone 
>dtion. 


potli 


F^ 7 Two booia, stomach nearly emptied. 


dennm for two hour# In several examlnationa. Tluit 
only could be Interpreted as a mechanicaJ obstacle 
situated In the hepatic angle of the duodenum. We 
then made the diagnosis of stnctore of thedaodenum 
The radioscopic examination showed us that the first 
rtion had a siie doable to what b usually obsened 
a dilatation of the first part of the duodenum 
The odhealons of thb organ to the hepatic fiezure 
of the colon could only be Interpreted as being due to 
an Inflammatory process, W e then added to *tnc 
ture of the duodenum the dlarnosb of periduode 
nitb. Wo finally decided on a ^gnosa of stricture 
of the duodenum at the hepatic angle dflatatJon of 
the first portion and penduodenltls. 

As to the etiolog) since we mvestlgated for and 
found the preaence of a syphUb not acknowledged 
by the patient we treated him first by lntrm\cnoas 
Injections of mercury lie made such an apparently 


rapid recoverv that he refused to submit to any other 
treatment and left the hospital a month and a half 
after hb admission. 

He remained In good health three months with 
no dietetic or medicmal treatnwnt after which his 
appetite failed and he felt epigastric nam one hour 
alter hb meiib, Thb pain usually lasted twenty 
minutes Then he commenced vomiting which 
relieved him Immediately The pain was not 
conitocl at first but m the last wc^ it was of nl 
most daily occurrence. He was not constipated 
He returned to the hospital In a very had state gen 
crally and much thinner Palpation of the epigas- 
trium caused him great pain. The gastric retenUon 
showed 3 o per cent of hydrochlonc tad and 5 
per cent of total add With the Ewald test meal 
hydrochloric add per cent total add a s per 
cent Dr Jost Saralegul in charge of the X ray 
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depirtiDent 1 tio Rjiwson HiBpitaJ reponed the 
coodition u It observed zDuQtbi before. Both 
the chemictl ind radkwi. pic .immatwns called 
fox an immediate nurfiail operation for lb dlAfoo- 
dj vu ttcQ ciUbhabed and tbe piUent tru dolnjt 
badly AVe ai<Q bad In tbia uniortunat man a 
filifonn itricture of the urethra to deal * th. ao we 
delayed the operation foe a few data treaUng the 
itrfctoro by gradual dilatation 

It la very dillurult t detennlne what 'aiaed the 
reduced atetc to wbi h the pat ent bad arrived. 
Wai t doe to tbo ol'er or to the ph n mena of 
aoto intoekaiion from eteotion of nn 

Tbe perotion aaa performed b> 1 * I>a\dd 
Prmnd on April 6 ly 6 The Iap.ir t my dis- 
closed the ntenai formation of conn 1:1 ve Ibsoe 
oref tbe it roach the mesocolon and lo apread 
In the bape of big ret acted atari the walb ol the 
itomach acre wy tbhl. and ordemat lu In the 
pro tmitv of the pvlonj the aalk of th atomach 
were illll more ujhltr ted The levaer cumUurc 
wai tirmly dhe ent t the oncave lurf e ol the 
tircr and to tbe gall bladder Theie adbeifoni 
emended alio to tb p^donu aod tbe brat poruoD 
ftheduodeoam \>e (bought ih re might bechroo 
ie perf otto and decided that It aos prudent not 
to attempt (o lepar ( the organa. \ pwterior 
gaatro entertat my «u pert naed. The poil 
operative cor *ai aa uiaal and oounahment waa 
commenced 1 14 hourk PoUowuig the operation 
the patient bad no other lymptos* than thow Uut 
were attnbutibls t the urethral ftrlctore On the 
fourth dev no performed an mtemal urethrotomy 
The anne became Dormai again. The general eute 
of the patient remained very poor He died eleven 
dayi anc the operatloa. 

The poatmortem ihowed the attachment of the 
It mach to th liver and gall -bladder iVe found 
the gaatro-enteroitomy in good airuatiem and with 
a patent roonih TTieii wo tried to eeparale the 
bver from th Homacb finding a canty artihdally 
created that woa th ^ae of a imaii tAmannd and 
aummnded by a iroooth thick wall corering ibe 
oei^boniig rgaas It u at first tl^t dlmcnlt 
to anow how the cavity had been 1 noed and 
which were the organi that aurrounded It By 
means of both a giatrotomy and a duodcootamv 
(second portion) and introdudog a sound In eau 
we observed that there waa a true decapitation 
of the duodenum The hole in the duodenum cor 
respondiag to the pjdoric region wma airuated about 
ri* inchca from th pyfoaa. We made at that time 
a drawing as thoun in Figure i 

Tbe hole In tbe daod»nm was deeply situated 
In the cavity In relation to the Spigelian lobe. The 
section was complete with seromnsciUar bordcii 
smooth the mucous membrane, on tbe other hand, 
herniated and was plaited thus m»Hng the cavity 
appear smaDer than It really waa. There was be 
twees the stomach and duodenum a dlitcBco of 
3 centime lets. Tbe cavity waa IlmliM above by 
the concave surface of tbe liver to the left side the 


smaD curvature of tbe itomach to tbe ngbt the 
giD bladder wrapoed with adbeikua bdov tht 
stoma h mll-blaader and mesocokm,. Tbe ^ot 
was f rmed by tbo thick parietal peritooeata, TV 
ca tt *aa empty wber^ m the case of Hcnnier 
docnlicd b> hloynlhan there were rcmaints of 
food 

Thta cage leads to a number of condosJema 
The firgt IS the advantago of gating the 
diagnosis of ulcer of the duodenum at an early 
stage treating thus the ulcer and not the 
compUcations There is do doubt that the 
ictnissions produced b> the medical treat 
ment are very deceptive and that it is much 
better to resort to the more radical surgical 
treatment. Our patient made such a rapid 
reco\Try ivith the mercurial treatment that no 
other acemed necessary a» be wai apparently 
doing weD for four months If wc had not 
used mercuiy the patient vrouJd surely have 
ooDseated to an operation. Another interest 
mg feature of rhiy m*/* was the evohjlioo of 
the process that made a complete section of 
the duodenum rvithout gi\nig poitooeal re 
action. It was therefore dlfBctilt to dacover 
the pathogeneals xn this MoynlHan, 

among other authors when he »p«hs of 
thronic pcrlomtions describes not only the 
formation of periduodenal ahsceascs situated 
In the neighboring organs but also those 
verylorfromtheduodenum These abscesses, 
01 in the described by Meunlcr in- 

volving &nt the intestine, may Invade the 
wall of tbe gut and destroy it 
We did not hnd an abscess wc found an 
empty carity to which opened the two 
extremities of the hrst duodenal portion. As 
this cavity was bounded by a thick cover we 
belim-c that the functional work of the gastro- 
duodenal tract was not much disturbed- 
There Is no doubt that the great addltv of 
the gastric juice that was retained more 
than two hours in thrs carity caused in fl s m - 
matkm, os the walls were not protected by 
the normal gastnt mucosa. It is interesting 
to note the Lniluence that fbU artificial 
had ou the gastric fanction. The stonisco 
showed an Insufficient pylorus almost per 
manent, as the bismuth was completely ovac 
anted fn two honn by very energetic con 
tractions. We Interpret the gastnc retenbeo 
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that the patient showed at the time of our 
examinatioiu as a refici in^ the stomach from 
the arUfiaal cavity In one examination we 
found blood m the stomach although there 
was no ulcer 

We must also emphasixe the great advan 
tage m making radioscopic examinations in 
series In our case we did not amve at on 
exact diagnosis when we assumed there was a 
dilatation of the first portion of the duodenum 
and a periduodenitis but, looking oier our 
figures once more and taking mto considcra 
bon the autopsy findings and noting the exact 
relation between them we do not doubt bemg 
able should a similar case occur to make an 
exact diagnosis 

Has syphDis anjlhmg to do with the etiol 
ogy of these ulcers? One of us (Escudero) 
and Dr G M Escaher m the meetinra of the 
Medical Society (Buenos Aires 1915) spoke 


m favor of the syphilitic ongm of some of 
these ulcers We regret not having in this 
case the microscopical proof but it was not 
possible to obtain it. 

Some pomts in this case seem worthv of 
mention 

i The slow course of the process 
3 The efficacious action of the medical 
treatment which restored the patient to 
health for four months 
3 The presence of adhesions with retrac 
tile shape irregularly distributed m the colon 
and mesocolon so far situated from the ulcer 
as to be not onginatcd by it proves the exist 
cnce of a process of long standing 

From what we ha%c just aoid we do not 
affirm the sj’phiUtic etiology of this ulcer 
but we would mention it as a cause that is 
hanllv ever considered in connection with a 
duodenal ulcer 


SOME CAUSES OF OCCASIONAL FAILURE IN THE OPERATIVE TREAT 
MENT or CHRONIC GASTRIC AND DUODENAL ULCERS^ 

Bt GEORGE WOOLSEY MD F A C,S New YotX 


S urgeons do not claim that operative 
treatment is mvanably a sure cure 
for chronic ulcer of the stomach and 
duodenum- They c.lntm only that a 
large percentage of ulcers is so cured while 
medical treatment is followed by recurrence 
in the great majonty of cases. Cure after 
surgical treatment vanes in different classes 
of ulcers The percentage of cures is somewhat 
higher m duodenal than m gostne ulcers and 
in those with pylonc stenosis than m those 
without. Hence the mtnxluction of \-anous 
forms of pylonc exclusion to simulate pylonc 
stenosis 

Apart from a very considerable number of 
gastnc ulcers treated by resection, mesogastne 
resection and eiasion, the majonty of the 
ulcers wc arc considering is treated by gastro 
jejunostomy with or without pylonc ex 
elusion, Moreo\cr in all such cases except 
in mesogastne resection a gastrojejunostomy 
is or should be added so that wath 


exception and the few treated by gastro- 
duodenostomy gastrojejunostomy is em 
ployed in all cases 

Although a very large percentage of the 
cases m which gastrojejunostomy is em 
ployed 13 followed by excellent results re 
ports multiply to show that further expcnence 
demonstrates that some of these rebpse after 
a year or two or even bter What is the 
cause of this? Of course operative treat 
ment docs not insure a patient from acquiring 
a new ulcer but docs the operative tech- 
mque naturally lead to a new ulcer in some 
cases? 

Peptic jejunal ulcers at or near the stoma, 
have now been reported in a considerable 
number of cases Von Eisclsberg (i) re 
pKirtcd an unusually large number of them 
m his paper read m L-ondon m 1914 a sur 
prisingly laTM projxirtion of them occurring 
m cases in which his method of p\lonc exclu 
Bion had been practiced 


X«dbrfo«iW*<riic*l«-rctt*.’<cwV«»tAe*(Jaa7trf3J*didQe 
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In October 11513 1 opcnied on a nune M T 
who had flvrn avtnptonu f r yean and had had 
the appendix r emo v ed «; vein before A poaiertor 

C ttoJejunoitomy waa done for a nvidemdi 
oraC^ duodena] uker ludnx a cootlsuoua 
dtromk catfui auture for ihe Inner rov and a coo 
Usuoua future of ailk or Uaen f r tbe outer The 
gaitnc aytnptom* 'acre rebcved for i munliia aiui 
then rccuiT^ ttledual treatment «a tried but 
tbe patient prew sietdfly irorae Two ‘V. ra> 
aencj did not clear tbe diagnosli A acond opera 
turn wai done exactly two yean after the first. 
The duodenal uker hai healed. From the oatalde 
the faatroTejunottomy looked ab*olate}> nomia] 
with oo loaoratloB aal no adhesiooi Tbe atomacb 
»aa opened dbdoiinf the uomo, from the Inner 
marjln of which hung three or more iru-hes ol the 
tut It and ttm m c waa pulled crut Irom the waD 
oftbeftoma Thcr r,aa no ulcer wher theaulor 
wu hanging from the inner margin of the uonuu 
1 aesrehed for an uk r la the neighbo hood. In 
th atomach and jejunum, but found nuie The 
oper tloB followed by complet rebel of tymp- 
lom». which baa -ont nued to date m, re thim a 
jear 

It la very interwting lo note that m spite 
of ulcer s>Tiiptomb there mi no ulco and 
that tbe vsToptoiD wero rctle^cd b> the 
removal of the suture It appears ti^efon: 
that svmptoroa of rccurrenc< of uU-er do not 
neccisartlN unph a peptic ulcer of the stoma 
or Its neighborhood but mav depend upon 
tbe uriutloa due to tbe tiacilon on the 
suture end bangtng from the uiner surface of 
tbe stoma It la impoisible to sav definltelv 
in bow many cases this holds, also whether 
MJi ulcer would hfl^■e formed at the «te of the 
suture before U was cast off ProbabU in 
time In all cases the tutiue would be pulled 
out and cast off Based on a few cases In 
which 1 have observed gnstne symptoms 
occurring during the brst year ot so after 
opcrulion, which have in time disappeared 
m> own opinion is that the working tVough 
of the Don-absorbablc suture may be accom 
panied by such gnstne symptoms without 
uiccx fonnation and that relief follows the 
passage of the suture 

In any evTnL, whether causing ulcer or not 
It is my opinion that the non absorbable 
suture which has a ltndenc\ to work its way 
through into the stemmeh, is responsible for 
a majonty of the cases of recurrence of 
sjTnptoms after gastrojejuiKatomy for ulcer 
Since the date of the second operation on 


the above case I have used no mote loi- 
absorbable suture and havx found m 1 ccai- 
nderable number ot cases that Na o chromk 
catgut answers perfectly for both roirs of 
sutures- I would strongly urge this practfct 
In all j 5 astrojcJuD 09 toinie 3 

I haw met with 0 single case of complete 
closure of the gostro enterostomy opening, 
with a tresh prcpylonc ulcer But u tWs 
unusual case of operatitx failure probabir 
depended on a gasUojejunal ulcer (i) due to 
the use of non absorbable suture, it can be 
prevented b> the use of chromic catgut for 
all sutures 

FKx years ago after a V-shaped exoaon 
of a gastnc ulcer on tbe lesser curvatoit I 
was rompelled to re-opemte because the 
symptoms were relieved for only nine weeks. 

1 did a gastrojejunostomy with considerable 
rebef but the patient was not entirely nutd 
until two >*cars later when a wn EfecUberg 
exdudon u-as done pronmsl to the iHc of 
cicision At this operation the cootmued 
trouble appeared to be due to adhesoos »t 
the site of the eicisjon of the ulcer and to i 
partial pvlonc stenosis I believe that trac 
tion on adheswns at the site of an olor 
accounts for some cases of ttcurrence of 
sjmpiams and that von Eisehbeig's exchsioD 
IS the mist effective treatment 

I have found b> experience confirmed by 
that of Mb>*o I3I Payr ial and others, that 
excision without gastrojejunostomy does not 
cure the patient. I think that some of the 
poor results and recurrence of tymptoms after 
operation for gastnc ulcer are due to the use 
ol eicfaion without gastrojejunostomy 

M\ experience Km made me dlMtirfied 
with V-shaped eicmoo, and m this P*}t * 
(5) opinion bears me out so that I ha^x de- 
tenumed to discard it In lav’or of resection 
ot mesogostnc resection There remaim 
however a few cases where eicuion with 
gastrojejunostomy Is indicated as the most 
available procedure Thus In two recent 
cases of indurated ulcer on the lesser 
ture near the cardiac end I was compeD« 
to esnploy it os mesogastnc rcsecUon woola 
have be<m eicecdingiv difficult I stBl be- 
Uevx that its vzry limited use will conduce to 
better permanent results in the operative 
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treatment of gastnc ulcers and that gastro- 
jejunostomy should always be added 

In a small percentage of cases of duodenal 
ulcer treated bj gastrojejunostomy recur 
rence follows or the ulcer fails to heal This 
occurs somewhat more often if there Is no 
p^lonc obstruction or if the latter exists to 
the first or second degree only The stoma 
fails to dram sufBaentl} owing to the lack 
of pylorospasm or stenosis and if the gastnc 
content* ore not ncutralucd the passage of 
the aad chjTne o\’er the ulcer docs not 
allow it to heal 

Hence to a\'old occasional failure where 
there 1* no marked obstruction I bcheix 
that pylonc exclusion is theoreticallj in 
dicated and should be tried until there is ob- 
tained a large senes of cases that can be 
followed and studied to judge of the results 
of the procedure Some method which 
will bold long enough to allow the ulcer to 
heal should be chosen Personally I gen- 
oralh employ Wfhns method using a 
stnp of fascia from the anterior sheath of the 
rectus muscle It is not necessary for the 
occlusion to be permanent The results are 
good but whether better than without occlu 
sion It IS too early to sa> 

The results of p>dorectomy resection and 
mesogastnc resection are excellent and the 
mortahty low There is but little shock as 
there is so bttle loss of blood In such cases 
the ga3troiejuno8tom> is of course liable to 
the trouble already mentioned unless ab- 
sorbable sutures arc used 

Surgeons are not agreed as to the use of 
rastrojejunoatomy m the treatment of per 
forated ulcers when the condition of the 
patient justifies It Excellent results without 
gastrojejunostomy hayc been reported by 
Gibson (6) Sh^ (7) and other* while 
Paterson (8) Deaver and others arc very 
emphatic in urging its employment- Per 
fiormlly I fa\*or it wlttne\"er conditions warrant 
It. It is only by the study of a large senes 
of cases follow^ for two or more years 
that anything like a dcfiiute conclusion can 
be reached 

In the past yTOr a case operated on at 
Hudson Street Hospital 17 months pre\aously 
was operated on by me for recurrence of 


symptoms for five months due to a persistent 
pyloric ulcer A number of such cases is 
reported in the bteraturc Eliot (9) m 
1913 collected 57 cases m which persistence 
of symptoms indicated subsequent gastro- 
enterostomy and was reheved by it except 
m a few cases in which it was refused 

A certam though perhaps a small proper 
Uon of cases of perforated ulcer operated 
upon without gastrojejunostomy will give 
unsatisfactory late results on accoimt of 
recurrence or stenosis 

Another reason for failure to cure by gas- 
trojejunostomy is that it i* done m Improperly 
selected cases Eight and ten years ago I 
operated on two cases who were neurasthenic 
and very neurotic, Judgmg by the symptoms 
there should have been an ulcer but none was 
found 

Gastrojejunostomy was done and the 
results were falluies, I believe that in not 
a few cases a poor result follows gastro- 
jejunostomv be<musc there were no ulcers 
present and the treatment did not fit the 
disease XVc should be particularly careful 
to demonstrate an actual ulcer m netiraathemc 
and neurotic cases before domg gastroje 
junostomy We must also bear m mmd that 
gastnc symptoms suggesting ulcer may often 
be due to on extragastne condition such as 
lesions of the appendix gaH bladder pan 
creas etc. 

Unless wc can see or feel an ulcer the use 
of gastrojejunostomy is unwise leads to 
disappointment and discredits the surgical 
treatment of ulcer At times it may be very 
difficult to feel a duodenal ulcer This is 
especially true if there is \'ery slight mdura 
Uon as IS often the case wirfi ulcers of the 
ontenor walk If the lymph nodes of the 
gastrohepatic omentum along the common 
duct and the hepatic artery are enlarged we 
should look for trouble in tiic duodenum gall 
bladder or pancreas If the latter feels 
normal and the gall bladder docs not look 
or feel pathological we should be suspicious 
of any slight irrcgulanty in consistency of 
the duodenal wall and m\TStigate it carefully 
In such cases of suspected ulcer on the 
anterior duodenal wall I ha\’e found the red 
stippling test of frequent ser\ace 
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In ca*« m which there is an actual ulcer 
of the stomach or duodenum there maj also 
be an citragastnc condition espedailj in the 
gall bladder or appendu which if not 
discovered and approprmtelj dealt with will 
contmuc to gi\e stomach sv-mpfoms. It 
this B o\er!ookc<! the natural mtercncc Is 
that the operation failed t> cure the ulcer 
or to prevent a recurrence In ill cases 
therefore the appendix and ga)) bUdder 
should be thoroughJ\ explored and if found 
abnormal treated accordinglv MojTjJhan 
advises the routini reroovol of thi. appendix 
in the additional gromid that then maj be a 
causative relation nith the ulcer 

Another cause ot late unsatBfactnr results 
B. the neglect tr> rcroovc the source^ f onfljn 
of fresh ulcers It 1 recognised lh.it infer 
tion plajT an important part m the ttwlogv 
of ulcer Hence the teeth anil touMl 
cspeoallj hiuli In. carefuU) cx.immed (> 
detect and cure an\ vDurtetp of infection 
How rarely this is d rv espeoallj m hospital 
casesl The ‘virai m urce if infeition that 
was responsible f r the original uJ er ma\ 
after the latter » huled produce a new ulcer 

Then too the liet it uld be regulated 
untQ the ulcer ha* had tune to heal We 
should not rel> on opcmlion alone to cure the 
ulcer but add careful dietetic and if oeeiled 
antacid treatment In all cases I U!< a 
Lenhartx or a mxhtied von Leube diet post 
opemtivTh for the brst two weeks Mtcr 
that the diet should be made more libernJ 
but care should alwaj's be eierased and 
excesses stneth avoided 

How the injunction to he corefuJ of the 
diet is observed b> some is illustrated b) the 
foUeming cose the onlj one that has returned 
to me for a second openibon for a fresh ulcer 

\\ H a cool, operateO a bj me ilwcmber 
gia by poalertuf jiaitroj jorwal mv v-o* »ell aa I 
tree of aymptonu t ncari) l \ in ^heo alter 
drinUnc hcavrly for tbr« neda he Qiered tb 
medical aervicc ot Belle ac comptsliung 

of nausea attacks 1 eptfostne o^c ood a chronic 
c ufih »lth nfiltniuon at th apex f the right 
1 DC 'ITi fastnc nalrifs -au then normaJ Ho 


was attain acU until foor months before ha rcHk 
mlasloQ March 39 1916 when he nst as Ui daSy 
habit coCcc ten to twelve caps, otaretta traty 
to fortv okohoJ two to three plats of bee Bed 
occastonal whbh> He was openUd 00 a Kcoad 
tfoK \pril S ior (5 when an mdonted p re pyktk 
ul er situated anlero-Inferioriy and cocTWiitu 
on th duodeaom dJsiahy was resecUd. Tie 
former ular aituated posttrioriy bad healed 

WTiethcr his habits were responslhle far 
the recurrence of the ulcer 1 cannot itj’ 
The condition of his teeth and gams TOild 
account f ir infection and his hsHts for is 
abDormal condition of his gastnc muews 
mcrabrune and lecretions Unfortonatelj it 
u proliabl true that man) if not nwtt of ocr 
hospital patient cannot or mil not cal is 
they shoultl to uoid nxurrence as Jong is 
thc> fee) wtll 

CTINCLPSIONS 

TTic pnocipol causes of the oc caikuvif faitare 
it operative treatment to cure permincntly 
gastnc or duodenal ulcer arc 
I Iropro)x.r icxhnique 
j Improper «eIectlon of cases. 

3 Improper aftcr-ctxre and diet 
4. The failure to remove other caosei of 
gutric *)-mptoms 

5 Tht continued presence of the source* 
of infection 

FortufiateK all these causes are rcmcduble, 
80 that m the future the results of the op- 
erative treatment of chrotuc gastric and 
luodeiul uUvn> should be far nearer perfect 
than tbe\ have iieen in the past 
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DUODENAL DIXrERTICULA 

\\ im Repom of a Case Associated U its A Doodesal Ulcer‘ 

Bt HARRA P RTTCniE. MJ) F A CAS ST Paoi 
Al'lrUkt P rof u wt ct Sctfor 
AX> 

COLDER L. ilcU’HORTER, P11.D or SuiouiT ilniNEAPoUS 


I N a revlc^\ of the hterature we haNTi been 
able to bnd the reports of 76 well authen 
treated cases m which 97 di\’erticula of 
the duodenum are described In ad 
dition roentgenologists have reported 1 1 cases 
in which 1 2 diverticula were present, some of 
which ha\'e been corroborate at operatloiL 
(Case 1916 Stewart, 1916) Onlj ac\Tn 
of the reported cases of diverticula of the 
duodenum occurred m the first portioCL 
Case Carman (1916) and others report a 


df\crticula of the duodenum The interest 
lies howcr\*er m the relation of the di'vertlcu 
lum to a duodenal ulcer its position in the 
ducHknom its unusual sire and its demonstra 
tion at operation Wth the intention of 
presenting the cases of diverticula in the first 
portion of the duodenum, we ha\e collected 
those reported heretofore 
Following are the desenpbons collected 
from tl«: hterature some of which are ab- 
stracted 


sort of sacculation or pseudodi\’erticulum 
arising from a duodenal ulcer scar or pen 
duodenal adhesions os due to gall bladder 
disease. That the niche in duodenal ulcer 
is a rare condition is evidenced by the fact 
that Haudek and Carman have demonstrated 
It only twice and George about aia times 
(Eiscn, 1916) 

Previous to Bauer (191 ) diNerUcula of 
the duodenum were consider^ from on ana 
tomical standpomt only as all of them m 
dudinghis own were demonstrated at necrop- 
5> Since the du'erticula were the Indirect 
cause of the death of two of his patients Bauer 
discusses the clmical symptoms One having 
persistent vomiting and emaciation with 
pjlonc insufiicienc) due to traction or pres 
sure died from persistent emesis eleven days 
after a gastrojejunostomy The other a 
Ued from a hiEmorrlingc 
struma At necropsy 
biliary stasis was found to be due to an infl^ 
mation of a diverticulum involving the am 
puUa oi Vater Baldwin (1911) has shown 
that diverticula of the duodenum, escept in 
the first portion are not relativelj uncom 
mon, smcc he discovered them in 15 duodena 
from 115 cadavers 

The ^mcal importance of the case we are 
reporting is in some degree Ipst because of its 
runty as a surgical problem and because 
pathofogicai changes arc v^ery infrequent in 


patientwith jaundice 1 
into an mtrathoniac 


I Morgagni (1761) Thu speomen which was 
obtained from the body of a man who died of opo 
pleiy was rituated two finger bteadthicandol to the 
pylorus the on^e being large enough to admit a 
finger The sac eihibiied no trace of pathological 
ehimges. 

a Rahn (1796) found a duodenal diverticulum 
In the emadaied body of a woman twenty two 
years old who bad died of chronic emesis Thu tac 
shaped diverticulum was closely related to the p> lo- 
ros and presented a mucosal fom at its onfict not on 
like that of the pvlorus. The condition of guitrop- 
toits was present In this cadaver 

3 Flaachmann (1815) Spedmen 3. male a8 
drowned. The chictus pmcreaUcus and the dnetos 
cbolcdocbui opened separately each through a 
•man duodenal diverticulum. Ljdng near these 
diverticula there was a third the alie of a pigeon 8 
egg and in the cnudal first portion of the duodenum 
slffl another smaller though sUnn.'ir diverticulum 

4. Albers (1844) mentioned one diverticulum 
located in the horiiontal portion of the duodenum. 
It was scarcely one inch long and presented a con 
tracted onfice with a marked fold of mucosa. 

5 Jach (1899) spedmen 2 Immediately caudal 
to the pylorus a evlindneal diverticulum with a 
mouth large enou^ to admit the thumb extended 
3 centimeters cauoalW dorsolly and medially from 
the first portion of the duodenum. Because of its 
cepbalad position this diverticulum had no relation 
dlher to the major duodenal papilla, though the 
opening of the diverticulum was on the same ode, 
or to the head of the pancreas. The diverticulum 
waa covered with loose connective tissue. 

6 Jach (1S99) spedmen 3 male 58 carcinoma 
oftherectom. to the first portion of the duodenum 
a o centimeters from the m loros there was an ob- 
liquely placed dcatnx. Between this and the py 
lorus an orifice large enough to admit one finger 
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opcoed into a iphcrical llvertiojlum o cestimcter 
d«p the fundoi of »h*ch pa**ed ctphaUd to the 
pylonij Iti doritl surface wa ot connected with 
pancreatic oaue 

7 Falconer ( go?) male 54 died of aeif-inflicted 
gtmihot wound. \ diverticuJ m waa present 
arising from th frenter curvature of the pyfcrlc 
canal inch long and ^ inch In dlamct ^ere 
was a tmaller diverticulum just bevond the pylonu 
on the upper wall of the duodenum ^ Inch In 
diameter and inch long. ITjere aua a ring of 
hypertrophied m aide espe^ I ly the circular muicle 
but abo the longjindmal. around both divefUcQla. 
\ section of the diverticula showed aD coati of the 
stomach and duodcoam. There were no adhesfons 
0 signs of inOammation. 

arpoaT os authom 

This patient was subjected to the usual ihorougfa 
routine esamlnatlon but aQ negative nndingt are 
esetuded In thb history 

iira E M entered the Umvcndtv IlosnJul 0 
the divisKiQ of D A- \ I^w of the surgical service 
of Dt J E Itfoore June i tg 6 

Uiftiry Age 3 Has one child rune years old. 
The patient has been nervous and irrit bb the bit 
tro yvara. Occasional sc -ere heada het She 
does her oan hoosework Her weight >‘anes 
usu^y about 35 pounds at present 145 pounds 
She baa always bm bothered with In^gestlon 
Her appiellte b fair In duliihoocL u fa back as 
the paltqt eao r e m e m ber she has had ao-ealled 
bilious attacks bdomlnal pains with nausen an t 
Tomhing and on se>‘erai occaslaQS her moiher 
told her she was jaundiced th 14m of ef^i 
vears she ^d a very severe attack whli^ kept her 
m for de weeks From the age of eight to 
twenty yeoji pad t has had alipht pains over nght 
side o( aVdomen t mtervab of mx months or a year 
These were c licky m character not oasod&ted with 
nausea, vomiting jaundice, consdpation f cr 
There is no hbtory f ttacki of diarrfatpa At 
twenty a similar itack occurred as on previous oc 
casioDS but exaggerated tb patient being contioed 
to bed From tee age of twenty to two years befor 
adinbsloa tbe potie t has had simUar sh^t attacks 
at mtervab f six months or more \ mlung has 
been only occasional but nausea has been more fre 
quent. For the last twxi years the lympt ms have 
become more frequent and aggravated. The pa 
tient Is not free of symptoms for more than t* 
or three days at a time. Sometimes the pains have 
been coUcky In character starting ove hicBuroeys 
point radiating bout the right himbar recto to the 
back. Tliese pains last for al^t one and a nail houis 
and the patient has to go to bed h history of 
hemotemcau or melgna The patient somcliiDes 
wakes up at night with pain n the epigastnum 
Thb pain lasu until the om meal, and b relieved 
by ta^ng soda Wcarbonato 0 food 

Physical txamissat om Patient u a well demloped 
and acU oourished woman. There b very definite 


mustlc ngldlty spasm, and tenderness ever iW 
right f the epupstrium more marked jnrt to tb 
right f the mldLoe 4 centimeters above the umHl- 
cus The stomach dbtended with gas reacha j 
centimeters below the umbilicus, Evald one hour 
test meal before operation. Amount 4ocnhfcceitd- 
meters dark brown. Total add 73 free, 36 dtler 
mined by using pbcnolphthaldn and dlmethri- 
amldo-axo beosof The hydrogen Ion cmccatn- 
tlo determined by the gas chain method (by G. L 
AI ) equab j6 x lo"* or P'S equab i i. A toent 
ge aogr a m fFIg i) was taken before operatiae. 

Opcraiie (frt D RitcMu) Jsrnt 30 igi6 Right 
rectus Incisl n. The stomacb and doodesmn Ten 
quite markedly distended with gaa. Ontheanteior 
surface f the duodenum, near the ■npoior maigb, 
there was a stellate scar slightly hJcmoTThs^ 
araund u borders typical of a Tronic ulcer ahid 
Involved the portion just caudal to the pytrui. 
The pjdoruj was potent admitting the tip of lie 
Index huger Juat below the pylorus 00 tne knn 
side of th duodenum there was a dlvcrticulnm, 5 
ceuUjnctera in length and 3 s ccntlmcteri in iSaxn- 
eter dwt ded with gus This was egg-sisped 
V tb a narrow uibmus that easily admitted the 
(Ip of then ge Surroundbng this openlog laid lit 
SAC was b\penruph>ed riog of mu^ The aS 
of the »ac was purtlolly invagiiiated by p totbn . 
The uu of th ulcer wu Invagtnoted with a few 
Leobert si l bes A typical short loop postenw 
cssuD^ieruatoav was dene "vIps mientipfed 
Unen od chromic caigut s tore* 

Tht tnteresung jxinU to be ducuased ire 
the ongm of the diverticulum ita relation to 
the duodenal ulcer and the selection of open 

tlOIL 

Drvxrtictila ojue according to Btudn, 
(1911) least frequently In the btomach, fol- 
loived in order bj the duodenum pharyni, 
emopbagus ileum and colon. 

cWitnel (,1710) Un>t described a doodeMl 
pocket in a xroman eighty years old ntoated 
at the junction of the duodenum with the 
bile-duct and containing 33 stones- fhe 
brat typical duodenal di\ertlculum was dc- 
aenbed by Morgagni (1761) 

Di\-erUcula have be« classified by most 
authors as congenital nrul acquired. TTiese 
may be subdmded into true and false A 
true diverticulum presents In Its walls all 
coats of the intestine In the false \Tincty 
the musculons u wanting the walls then 
being formed by mucosa and submucosa- 
Tbc presence or absence of pentoncum de- 
pends upon wbethef the dixTiliculum is on 
the free surface or on the mesenteric border 
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projected between thetuo Ia>’ersof racsenterj 
Both true and false ducrticula Ina^ be pro- 
duced b\ traction from tumors of adherent 
organs m ptosis e3peaaU\ b\ the ductus 
choledochus (Keith) b\ scar tissue or atroph> 
of the pancreas (Roth Edel) 

Klebs (i86q) considered false dii’erticula 
as herniations of mucosa through the inuscu 
Ians produced b> traction on the mucosa 
b\ bloo<l vessels picrang the musculans 
This relation of div erticula to the blood v’essel 
has been corroborated (Edel Hansemann 
Hanau Davos Gordinier and Sampison 
and Fischer) although pulsion has been 
found of more importance m its ongin than 
traction These writers desenbe pulsion di 
V erticula of the false VTinetj as hernial pro- 
trusions of the mucosa related to the vems 
along the mesenterj perhaps assoaated with 
some predisposmg cause os muscular weak 
ness Grascr m addition cmphasiies the 
relation of the non mcsentenc false div’crticula 
to the v'cins He states that a relaxation 
of the v'cnous sheaths is produced bj blood 
v’esscl stasis which predisposes to diverticula 

These authors noted further that In expen 
mentallj produced diverticula b> filling the 
mtes»Unca of cadavers with water the> 
ruptured regularlv into the mesenterv 
CUumskv (1890) found upon the living anl 
mol contrar> to the previous results that the 
rupture occurred opposite to the mesenterv — 
never into it — but that ten or more hours 
after death the mtestines ruptured into the 
mesenterj Beer (1904) sav's there is no wTak 
place at the mesenterj and that Chluraskj s 
results arc corroborated bj clinical findings 
in ileus where the pentoneum and muscle 
usuallv the circular tear first opposite to 
the mesenterj 

Beer and Telling (1908) state there must 
be a change in the resisting powers of the in 
testinal vrall because diverticula exist par 
Ucularlj m old people whose intestines arc 
more or less worked out therefore there must 
be a muscular weakness which accounts for 
the diverticula Large areas of weak muscle 
wall form true diverticula small areas the 
false These findings the authors state 
correspond to the close relation of the blood 
vessels to the diverticula the venous sheaths 



Fig Ju« JO 106 Before epmbon, Tbe »hadow 
of the diN'enl^um 1* tbera orbl^ from the duodaom 
Jiut beknr tie pj 4 oru». 


simplj point the waj Wilson (1907) de 
&cnb» areas of marked thmmng of the 
muscle cv‘en where no diverticula had dev elop- 
ed Relaxation of the duodenum and fattv 
degeneration of the musculans have also 
been advanced as predisposing causes (Roth 
1872) 

Several factors point to a congenital ongm 
for true diverticula of the duodenum In 
most of them there is an absence of anj 
piathologj such os ulcers tumors stones 
worms adhesions or changes m the intestmes 
bvxr or pancreas A case of Shaw ated bj 
Duschj was undoubtcdlj congenital with 
atresia of the duodenum In cmbrj'os of 
thirtv to slxtv davs the duodenal lumen is 
norinalh more or less obliterated The pro- 
liferation of cpithchum carlv produces vacu 
oles or pits The outer surface of the cpithc 
linl tube is gcncrallj smooth but frcquentlj 
the masses of cells surroundmg the v’acuoles 
produce local bulgings of the basement mem 
brane Later the vacuoles conllucscc to re 
establish the lumen (Kcibel and Mall 191 2) 

The case which we report is exceptional 
because of the presence of a large evident 




lif Tbu « tfirK>..TAjn ^ ul a lh «i t/i 
rtUoo od kbo« h if ivki thdudo the nfto oi 
di rtxulura \ no « >ej om >m\ don 
lb pomJ pbctlMJfi H tb« d rtioil m 

duodena! ulcer which th ugh entirelj sepa 
rote mu. t he taken into ortiidernUon when 
iliscus. mg the cauv? of the dlc'erticuliiin TTie 
historj g tw back to earls childhood which 
huggesb. the possibihts ol amgemUil ongin 
It lb rtidils in 'crc'al' le that a dh'crti'xiluin 
in an\ part )t the duvlcnum mas liod lu 
IxfcmninK in ne of the cmbrsonal sucuolc** 
wfuch failed tj conduchCc Fhe jntcrmd 
pressure ol duul ma> in time cause Oiw sac 
uole to Ixx me path >1 peal 

Buschi h wwer ob*<r%c-b but hltle ten 
denes t ) the t rrantion of <U\erttculfl bs inter 
nal prei. ure fnni ta ib because if the JluiJitv 
of duod D il ntcnt<; and bcIICse^ that bta Is 
would neetl to be ol high p^ le m order to 
produce them 

rbc opening of the diierticulum was niairfj 
but not eia tK oppo-.ite to the ultcr Recent 
studies m roentgenographs bj Carman (1916I 
show that in duodenal ulcer a sposti uictsura 
of the duodenal bulb produccti bs a t-pastic 
contmctiun of the cir'uJar muscle hbers in the 
plane of the ulcer is frequcntls shown m the 
roentgenograms as an indentation of the op- 
posite curs-ature \\ e ugge*t that thh. spas- 



( Ttifw re mtlb' a/t cH>eT tloo The dnfrtla- 
lom HI fitted th I m th 


lie inn um os sscll os the rclaiation of the 
duodenum with piobts srouJd be predisposing 
to the desclopmcnt f a lUs'crticuIum parbe 
ularli eephaJad to the incbura Such an et 
planntion vsouJJ lit our case and could we 
Ixliesx be uppiied to the third speomen of 
Jaeh (1890) where there isTo. an oblique 
eicatru 2 entimet r frjm the pidonu, 
and lietwxxn these arobc the dis'crticulum 

CLU r/oN r orERinos 
The ituaUon presente 1 a nice yurgicai 
prolikm \n c\n h n of the sac was tir»t 
con idcre'd Tlie opening t f the disxrtiojluin 
sra. f »und on the under and lower side of the 
du tdenum which would lead the operative 
lield tDward the iMJirrca and at the ktsrtr 
end t the sac to u point e\trai>critoneiil It 
would hasx mexlsed remosnng »» me part of 
the loSTcr ide of the duodenum without the 
possibibt) of rc txis-cnng wnth pentoneuP 
Since rcsnesnnp the anatoms and the sesTral 
theories ot ongim the poselblc eJo^e a'^roafl 
tf)n with blood srsscl# would ha't rendered 
such eTcfbion a dangerous procedure owing to 
the possible interference snth blood supfJ) 
to the duodenum The deadlog jxnnt at the 
time against crcisiin was chicfls a mechanical 
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one of rcpcntonization \ Finnc\ pjioro- 
plast^ would ha^-e led the opening of the 
stomach into the sac and it was impossible 
to get far enough under to attam a good 
pcntoneal ban: while the m m suture would 
ha\c gone through tissue^ of questionable 
N-iabilitN A. p\lorcctom\ would ha\*e been 
the propwr procedure and though we desired 
the specimen, another mechanical obstacle 
arose the question of room for in\’aginalion 
of the duodenum without in\TDl\ang the 
ampulla Possibh this objection was fona 
fuL but as the ^^ic extended for two inches 
along the side wall of the duodenum such a 
catastrophe had to be considered There 
was also in ^^ew of the higher mortalit\ of 
p\lorectomi the probabilit\ that more con 
<er\-aU\*e measures would be sufhaent These 
were undertaken as abo\e desenbed 
SuhtfifacHl hisitv't An immediaie and uon.-ent 
ful reco\ er^ followed the opcratioo. On the twenir 
tint da\ the aecond roentgenogram was token 
(Fig 3 ) and show* the dixcruculam obUterated 
except for a half mooa ahadow wtdeh ma> be inter 
preted as a part of the cavit% stlli open. S>mpto* 
maticall) the patient at this time three months 
loQowing has not been to free from pain and discom 
fort in >-ear» The third roentgenogram (Fig j) 
was taken three months after operation. Other 
roentgenogram* four hour* after a banum meal 
made at ths time showed a portion Kill remauung 
m the stomach and a small oval shadow In the region 
of the dnerticulum. Iramediateb following was 
an attack of nausea and I’omiting of add stomach 
content* This was tjuiit transient and ifhe%'ed b> 
antacids bat maj be a preenrtor of future trouble 
In conclusion we will outline bneflt the 
unusual features of the case First, thnt the 
di\'erticulum was demonstrated at operation 
second the unusual «ize it being one of the 
largest reported third the position in the 
tiT t portion of the duodenum just below the 
p\ioru5 and the last and most important 
feature that it is the onl) case reported where 
a ducrticulum was found in clo^ pronmiR 
to an ulcer of the duodenal bulb 
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TlBERLLXOSrb Oh THE STOM \CH WITH REPORT OF A CASE OF 
MLlTIPLE TLBTRCLIOUS IXCERS 

B \LnLkl (ONtriOS BkOOtRS \I D Rotb tc* ifn. -airx 

rnM iW M Ijiih 


T LBERCUL(^SLS ot ihc t )mach wa^ 
entoimtercfl qJ\ once m a sene* ol 
3501 go tnc operation^ the Ma\x> 
Gime from ib. jrar lOii t 1915 In 
cluin-c The fact that in thia m-tance rc*ec 
tJon wa done up[x»sedl\ for car inoma with 
partial ulatructun timulate*! the following 
in\-c«tigntion f the bteraturc 

nisrORic \L 

\i. at.arl\ c tdd be a^iccrtajDC'd tuber 
culcfcjs ot the btomach wa hr^t nientionc 1 
b\ BarUuiLsen in 1834 From this dite 
to the df'Cot'crt 3f the speaJtc organism In 
Koch In 1883 a tnir numljer ol wa. 

reported the best report b«.ing that bv Litten 
m 1876 Litten desKTiption l nothing 

hurt ol lossical Hi case prc-bcnted a 

ingli. ulcer 4 3 cm bj 3 3 on on the ontenor 
wall in the region if the lesser curvature 
which in microscopic examination showed 
t\pfcal oxscating tubercles rrith gunt celL 
containing pcriphenilK -*itujted nuclei 
In 18, h Breu gaiT a good gross and mi 
croscopic dfbcnption of a ca>^c wTth ulcers and 
pjloric sten til rc^sulling Irom a hrm scar 
In 1879 1 goi>d gross ani microscopic de 
scnption was publcshed b\ 1 aUmon of a case 
m a female child 4 3 \-cars old with bC\cn 
ulcers scattered lerthcmucou surface from 
cardla to pidorus In 18S t h ppinger reported 
two interesting cosc-s Ixith those of malca 
30 and 55 \cjrs 1 age \ good gross and 
microscopic description (sec miliar) tuber 
cniloais nnder tipcs ot legions) accompanied 
this report also 

Regardless of the thnr ughness with which 
the nboiT-mentioned ca>^ haxe been de 
senbed however there is a certain element of 
doubt os to ft positive dugnosis ol tuberculosis 
because of the fact that the baallus of tuber 
culosb was not discovered until 1883 The 
tirst to demonstrate the spenhe organism m 
the walls of a gastnc ulcer was Coals In 1886 


Thertb) he eliminated all doubt os to the 
eti )1 g\ if the lesion bmee that time the 
sficCTlK. rgnmam has been demonstrated in 
a fair number of ca^cs It was first accom 
plishcd m the Umtetl States b\ Musser in 
1890 

W htic from time to time a fair!) large 
number if ta*es ho* been report^ the 
maj jnt\ will not »tajid when put to a critical 
test kuchl in 18S9 reportcti 7 cases 5 of the 
ulcer tvpe and 3 with tubercle* He demon 
struted the tubercle badDus m 3 coses 1 of 
each ivpe He also mentioned 7 other cases 
but a mjcrvMmpic etanunation was not made 
In 1897 Hamilton after a cnticol but tacora 
pleU review of the literature was able to 
IichI oniv 15 pcbitive and 9 probable coses 
to wbcb she added 3 positivT cases Blumcr 
m 1898 (.oliccted to authentic coses from the 
literature to vrhidi he added i positive case 
bimmonda m igoo reported 8 ulcer cases and 
4 of the miJiorv tubercle t\pc Glaubitt 
in 1001 reported 47 cases (40 of the uJeer 
tj-pe and 7 with tubercles) Irom i 3 528 ne- 
cropbics 3 3 17 of vrhjch were tuberculous I e 

0 38 per ent of the total number of cadavers 
and 2 i per cent of thow. that were tubcrcu 
lous PrzewoiLi m 1903 reported 5 cases of 
tuberculoui. gastric ulcer in all of which the 
tubercle bacillus was present In 1902 \r 
lung reported 14, cases he had collected 
from the literature with the ciception of 

1 personal caw Ricard and Chevner m 
1905 collected 107 OL-Ci in which the findings 
m 16 casci of tuberculous p>loric stenosis 
were reported Four of these were personal 
case* The authors of the two latter reports 
were not vct) cnticnl and accepted a good 
man) cases that sbould have been rejected 
or classified os doubtful 

riTES or LESIONS 

After a thorough review of the litemturc 
it will be found that gastnc tuberculosis may 
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Tubcrculou* nicer 



Fl^ I Cue is> 9^ Multiple tubcrrulous gutnc 
ulctrv Drtwingoi frot«*pedmcn. 


be di\'ided into 6 tj-pes as follows (i) ulcer 
(single or multiple) (a) mihar> tubercle (3) 
sohtar> tuberde (4) pylonc stenosis (5) 
tumor or nodule (single or multiple) and 
(6) lymphangitis 

1 Vlctr {tingle or muUiplc) There is prac 
tically no difference between the tuberculous 
gastnc and the tuberculous intestmal ulcer 
Tuberculous gastnc ulcers range m sue from 
the slightest erosion to 20 cm by 10 cm (Glau 
bitt) Some are \'ery shallow others wry 
deep extending through to the serosa and 
even perforating They vary in number from 
a sln^e ulcer to large numbers In her 6rst 
case Hamflton reported from 115 to lao 
Sometimes they ore assoaated with miliary 
tuberdes 

2 J/r/mn tubercles Miliarv tuberculosis 
of the stomach is usually assoaated with 
a general miliary tuberculosis An mtercst 
mg case of this type was reported by Wilms 
m a child g months old M ilms holds that 
mihary tuberculosis of the stomach may be 
frequently associated with general tubcrcu 
losis that the postmortem changes in the 
stomach mucosa twelve or twenty four hours 
after death arc such os to obscure the miliary 
tuberculosis Slmmondsbcl^e^'e8thatmllla^\ 
tuberculosis of the gastnc mucous membrane 
IS not a rare occurrence 

In one of Eppinger s cases tuberculous ul 
cere and mihary tuberdes of the stomach were 
assoaated with chronic tuberculosis in the 



FI* Cwc 15* 98 Pbotograph of *ro«i •octkm 
•bown I Flf 

upper lobe of the nght lung In the other 
case there was an old tuberculosis m the apex 
of the nght lung mihary tuberculosis of 
both lungs and liver and tuberculous ulcers 
in the stomach Eppinger conduded that 
m both cases the gastnc tuberculosis was of 
a general acute type 

3 Solitan liiUrcIe The sohtary tuberde is 
\'ery rare Van Wart reported an interesting 
case In which the tuberde 3 5 cm m diameter 
was located 6 cm from the cardiac onfice 
on the greater curvature The same patient 
had small simple ulcers near the pylorus 
chrome pcntomtis chrome pencarditis chron 
1C plcuntis and bronchopneumonia It wtis 
not possible to demonstrate tuberculosis m 
any organ other than the stomaclL Van 
Wart concluded It is impossible to state 
whethar the lesion was pnmarv in the stom- 
ach but there is no dc^ite evidence to the 
Contra r\ 

Another Intercstmg case was reported by 
Barchasch. In this instance a sohtarv tuber 
dc of the stomach was assoaated with tuber 
culosis of the lungs and lymph glands and 
cardnoma of the cardla of the stomach and 
oesophagus 

4 Pyloric stenosis Tuberculous stenosis 
of the pylorus is of two tvpes the true and 
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the talv: The true tjTX includes cases In 
trhich the p\loru3 i obstructed b> an old 
tubcrciilous ulcer with an ei*e>i.i\e amount 
oi bcar tbAue and tuberculous jitfanukuons 
or a dijTuic nonulccratn-e tuberculosis of 
the pj’foru A large number of cases ha^'e 
been reported as tuberculous stenosis of the 
pJ^orus when as a matter of fact they should 
come under tbt taLse ijpe the tuberculous 
protcis being extragastric The bteno&b of 
this t)-pt is brought about b\ enlarged 
tuberculous pcnpslonc Ivmph glands or 
b> a tubtreuJous peritonitih m the rcgloD of 
the pslorus atcompamed b) adhcbioo:* often 
uisxihTng other organs m the proccsb Both 
t)'pcs ha\e l>eca clesKTibeJ by Rlcard and 
ChcsTier 

5 Tumor or nodule {stn/^e or mullipir) 
A coie of thLs kimi was described bj Cone m 
which there were three t\pes of nodules with 
a general acute millan tubercuijub The 
lirst type was due to a connetUs'e tissue 
osTfgrowth or to uTegular libroos contraction 
and the second to an atsyucal glandular 
grow t h The third w is Bpcci£icall\ tuber 
culous 

t L\mfhi]nfiitis Reports of tuberculous 
htnphangitii of the stomach arc rare A 
good case ha* been described b\ Dcwc\ — 
that of nman 45 A-oan. of age who had maddi 
tion to tbc gn*tnc tulierculous bmphangiUs 



Fi^ 4 ( J oS Dctmitc tubercle PIj 3 ibow 

tDii*i fuac ceZb Ihjxli po«rri 


tuberculcNis of the lung* tuberculous tra 
cheobronchiftJ l\mph glands tind tuberculous 
u]cerab%T colitis He Tva« extremely ema 
anted weighing onl\ 64 pounds 

ilODt OF INTECnOV 

The stomach ma\ be infected with tuber 
culosw bv ot least four routes fi) tl» mucosa 
(direct Infection) (j) the blood stream ('3) 
the lymphatic system and (4) continnity 
and contiguity of structure 
It IS sole to sa\ that infection ol the normal 
mucosa of the stomach i* difficult Howew 
it seems reasonable to conclude that a lesion 
associated with reduced aaditv renders such 
infection easier It Is a well known fact that 
a good many tuberculous patients arc afilfet 
ed \nth disense of the stomach 

Morfen found a terminal gastritis in 18 of 
37 phthisical jiaUenls A fair number suffer 
from simple gastri ulcers such os the coses 
ot PapcUicr (3 cases) Chambers Cru\Tilhier 
Toulmouche (3 cases) Heine and others. 

Happel and Blumcr reported a case of 
ad^’anced pulmonary tubnirulosis accompw 
njed b> round ulcers of the stomach and an 
absence of free hydrochloric aad WTifle 
a tmcrosconic ctaimnation of matcriaJ scraped 
from the bases of the ulcers showed many 
tubercle badlil it was impoesible to demon- 
strate the baedh in the depths of the uiccri 
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Hg 5 Ceiie 39198 Tubcrtle badllia In the dq)U» 
of the UjT^e Ki*tnc uker (1400 < 1 U fort en) 

or to find an histologic picture of tuberculosis 
This case pro\’es that in the absence of free 
hjdrochlonc acid tubercle bacilli may come 
in contact with an eroded area of the stomach 
and still not produce tuberculosis of the organ 
Cases ha^’e been reported in which the 
stomach was affected with both tuberculosis 
and cancer (Claude Barchasch, second case 
L}lc Borst and Simmonds) In such in 
stances it seems that it would be rather rhfH 
cult topro\'e which was there first 
\ anous writers ascribe the gastnc tuber 
culosis in the cases thej report to the swal 
lo\nng of sputum containing tubercle boalli 
(Kuehl 7 cases Ellis first case and others) 
Duerck states that m order to infect the 
mucosa a break m the continuitj of the 
mucosa and a neutralisation or a lessening of 
the aadit} of the gastric juice arc necessary 
According to Birch Hirscdifeld tuberculosis 
of the gastric mucosa mav occur onlj when 
acti\e tubercle baalh attack an eroded area 
Hamilton suggested that in her second case 
ccch>’mo5cs ma} ha^x been the forerunners 
of the small erosions the tubercle bacillus 
being responsible only secondanh for the 
further destruction Wilms states that gas- 
tric ulcers ma> occur in the absence of tuber 
cle baalli being due to embolic plugs in the 
\T<iseb 



Acc< rding to Arlouig the blood stream is 
the Dijst probable route of infection- He 
bases his opimon on the results of experunen 
tal work Other authors also bcbeix this 
to have been the route of infection in their 
cases (Cone Wilms Simmonds 4 cases) 
According to some writers the lymphatic 
system plavs an important part m gastric 
tuberculosis Baumgorten bebeves that tu 
berculosis of the stomach alwaj's begins 
m the IjTTiph follicles never in the mucosa 
or an> other part of the wall 
Wilms states that in the stomachs of chil 
dren IvTuph folhdes are very few In number 
though thov mcrcasc in adults he also states 
that in his case the folhdes were not re 
sponsible Borbaca considered the IjTnph fol 
bclcs the primary seat of infection Dobro- 
wobki has shown that the Ij^nph follides 
ore not always so few in the human stomach 
In catarrhal gastntis the} are markedly 
increased and he has apphed to this condition 
the term gastntis granulosa (sec ilarfon 
under Mode of Infection) 

That tuberculosis mav enter the stomach 
from adjacent tuberculous l}’mph glands 
13 evident from the case of Clay'tor and 
Wilkinson in which the tuberculous glands 
were Intimately fused with the base of a 
tuberculous gastne ulcer Chiari had a slrm 
lar case Rosset thought that in his case 
the tuberculosis ■was pnmarv m the I}7nph 
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ri( 7 C •« 3 Q'H Tuberck tnalb uekat f on 

tbelrit limx ' Koo dusKtenJ 
Its A C«*e 3 gs Two tubvrrle baalti io Uk 
d«fu ol Ibelonx L^or ml Ut-end ( 6ooduccrtn*l 

^ABdj at the hHu of the left lunc ocff ttuit 
it infected the retrogastne hmph gLand* and 
then t^ stomach bj a blctcLade of the l>TDph 
stream This patient had a tubefculous ulcer 
oi the cardia 

Tuberde bacilli raa\ enter the [jmphaucs 
of the stomach and set up a tuberculous 
Ijinphangios as was proi'ed in Dewej $ case 
b> the tinding of the bacilli In the hmph 
Mjsbcls and tuberculous ridge# following the 
hnes of the%e v'es'rfU 

Infection b> conunuiti and conoguil) of 
structure b. bcbeird b) ^omc to be important. 

Rokitansk) stated that tubcrculosb of the 
stomach occurs as a result of intestinaJ tuber 
culosis which has adNanced to an eilrerae 
degree (continuous miohTinent) In his 
opinion the l\mph glands of the stomach 
bear the some relation to tuberculosu of that 
organ as the mesentcnc glands bear to tuber 
culosb of the mtcatincs Hb first statement 
has not pro\-cd entire!} correct as cases of 
gastric tuberculosis bai-e been described in 
which the intestine# were entircli free from 
tuberculosis (Littcn Eppinger 3 cases, Bre 
chcmin Mathicu and Remond. ^an ^^arl 
Lile Gofsmann andthewnter) 

Dutrek stated that I'en probabh a large 
number of the reported cases of tuberculous 
ulceration of the stomach are due to the 
entrance of the baalb not from the inside 
but from the peritoneal surface because of 


a general or local pcntonlUi. Ellis second 
case IS an c-tample 

It IS possible for the stomach to become 
mlected with tuberculosis by direct extension 
from adjacent organs such as occurred in the 
case reported bv Wintcmitx, 

In a number of instance# infections by the 
hinph atream and b} continuity and contig 
uit\ it etnicturc are mdistioguishable 

KZLA'm'E DDJtrvm 

In 1870 Oth. b\ feeding tuberculous ma 
terial to rabbits was able to produce tubercu 
lo#i3 m innous parts of the bod} The 
l}mph glands uere in\r)l\Td 7 times out of 9 
In the stomach he found hannorrhagic ero- 
sions twice and an ulcer once. This ulcer 
was only 7 or 8 mihlmetcrs in diameter 
From his microscopic description it seems 
that the ulcer was not tuberculous 

In iSSyFalk. took. particles from tuberculous 
long# and caseous particles and pu# from 
ca\iUe# immersed them m the digestiye 
juices and injected them into the peritoneal 
caMtics of guinea pags- The result except 
for a local reaction was negaU\*e He th« 
allowed the tuberculous material to putnfy 
and still obtained a negatiy'c result. Next 
he took tuberculous material from bodic# 
that had been dead for eight days and kept 
at medium temperature but found that it 
had lost Its virulence to a certain degree He 
produced tuberculosa b} injecting into a 
guinea pig a piece of tuberculous material 
which had be^ obtained from a cow and 
soaked In gastnc juice for several day’s 

Frank in 1884 took small pieces of tuber 
culoin lung let them stand in water for 
twenty four hours stained some of the fluid 
with Elhrlich s stam and found tuberde 
baeflU m great numbers He then made up 
the following solutions with the solution 
containing the tuberde bacilli (i) i to 1000 
pepsin (j) 1 to 2000 pepsm plus o 05 of i per 
cent to 0.1 of I per cent HCI (3) o 05 to o i 
per cent HCI and U) o 3 of i per cent bile. 

The above solutions were incubated at 
from 37 to 38 C and after frmn one to six 
hours 5 to 8 cubic cenbrneten of each were In 
jeeted into the peritoneal ca\itle# of rabbits 
and guinea pigs At the same tfane some of 
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the ongmol solution was injected into rabbits 
as a control Those that died before seven 
teen days after inoculation showed no tubercu 
lous infection. After that time the> showed 
definite symptoms and oU that were killed 
or died after six weeks showed general tuber 
culosis The strength of the formulas was 
mcrcased with the same result According 
to Frank, these experiments showed two facts 
(i) that the material was really Infecbous 
and (3) that pepam HCl and bile had no 
effect, 

Sormam in 1884 concluded that the bac 
tenadal action of gastnc juice on tubercle 
bacilli is effiaent and that gastric diseases 
cause this action to disappear 

WcsencriniSSs placed tuberculous particles 
m artificial gastnc jmee at 38^ C for some 
hours He then inoculated the ctecum of 
rabbits obtaining positive results Five m 
jections of the same material into the antenor 
chamber of the eye also proved positive 

Fischer in 1886 concluded that the gastnc 
jolce 15 ineffident, 

Zagan in 1889 fed dogs for three or four 
months on material containing many badlU 
that had been obtained from phthisical pa 
dents he fed them also organs from tubcrcu 
lous animals. He recover^ numerous boaUi 
in the fiDCes that were active for gumea pigs 
In his opimon the badlh went through the dl 
gestlve tube of the dog without noticeable 
change because of their short stay In the 
stomach In miro and at 38® C the badlh put 
m contact with the gastric juice of a dog con 
tAining o 1653 free HCl per rooo for three or 
fourhours were still vcr> virulent After seven, 
eight, and nine hours the> produced only a 
local glandular tuberculosis and after ei^t 
ecn to twenty four hours of contact, they 
were without action 

Straus end Wuertz m 1889 rnlxed in vtfro 
pure gastnc juice of a dog \dth a young and 
virulent culture of tubercle badlh Tubes 
containing i cubic centimeter of gastnc juice 
mixed with the culture were put in an oven 
at 38® C for a time varjdng from one to fortj 
eight hours Rabbits that were uioculat^ 
by the contents of tubes that had remamed 
m the ovTn from one to six hours died with 
gencmlued tuberculosis those that were In 


oculated with the contents after eight to 
twelve hours in the oven developed only 
a local abscess without an> tendenc> to 
generalization (the badlh were dead or at 
tenanted) The bacilli lost all activity if 
they remained m the o\’cn more than eighteen 
hours 

Kurloff and Wagner in 1890 added to 
artifiaal gastnc jmee tubercle badlU from 
cultures or tuberculous masses and placed 
the bacilli m the stomachs of dogs through 
previously made fistulas. The results were 
negative even after seven hours of contact. 

In 1896 Hjianowski arrived at the same 
condusion as to the viability of the badlh 

SchouU m 1891 proved that the gastric 
juice of cats is not bactcnddol 

Cadi.ac and Boumay m 1893 at the Veten 
nary School of Lyons conduetki experiments 
to ascertain the bactcnddal action of the 
digestive juices and the possibffil^ of conta 
gion bv ftccal matter They found that 
^gesUon m vitro had not the some value os 
digestion m life It was their ann to approach 
the natural means of contagion They be- 
heve that the bactenadal power of the 
gastnc jmcc tn vtvo is considerably modified 
by dilution with fluids absorption by food 
and neutralization by saline substances 
Their experiments demonstrated the complete 
inefficiency of the gastnc juice 

Cam&re In 1901 found that artiDdol gastnc 
juice mixed tn vitro at 37® C with thi^ to 
twenty four hour cultures of tuberde badlU 
or m milk partides or food containing the 
bacilli, remained without action on them if 
the contact did not lost at least twelve hours. 
After twelve hours the food was still tuber 
cubgenic, the baalh bemg only attenuated 
not killed He took gastric juice from a 
healthy man added the same infected parti 
des to it for twelve hours at 37 C with the 
result that the virulency of the baalU was 
attenuated 

Arlomg m 1903 performed 3 senes of ex 
penments on 30 animals (3 calves 13 dogs 
I sheep II rabbits and 3 gumea pigs) In 
his first senes he introduced h uma n tuberde 
badlU from a young culture by mjecting 
them mto the stomach through a fistula or 
Inoculating them into the mucosa of the 
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organa of 7 antmals The eiperimenti lasted 
from two to two and a half months and were 
terminated most often bv the sacrifice of the 
subject more rarely fcy desth. In this 
scries Arlolng mercaied the aadit> of the 
gnstnc Juice mtroduced alknlmc solution 
mto the stomach, ligated 5 or 6 arteries along 
the greater curvature from cardia to pylorus 
produced mechanical ulcerations of the mo 
coia with the electnc needle and also an 
ulceration of the mucosa by the mjcction of 
on emetic before introducing the baalU 
He was unable to produce a tubercukms 
gistric ulcer in a single instance 

In hii second series he utHiicd the iotra 
\'nscular method of Injecting the tubercle 
badUi using i calf 2 dogs and a rabbit 
Gastnc ulcen resulted in all of the anfmah 
but they Trere not dehnltely tubercolous 
He was able to produce 2 tubtfcuJoiis duodc 
nal ulcers m I 01 the dogs AH of the animals 
jn this series showed polwuceral mihary 
lesions 

In his third senes he introduced hirmon 
bccini in aH cases by mtersUtlal mocolaUoo 
of the stomachs of i calf i sheep 4 dogs 10 
mbbits and 3 guinea pigs In the stomach 
of the sheep he found a tuberculous mass 
filled with tubercle bacilli at the point of 
injection. In i of the dogs he prefaced a 
typical tuberculous gastnc ulcer with tuberde 
bacilli in its subjacent tissue He was able 
to produce the types of tuberculous ulceratloni 
found m man twice in 30 ammaU once m 
the stomach and once m the duodenum 
both tnnes in dogs. The first time injection 
of the bacilli into the blood stream produced 
tuberculous ulcers of the duodenum and the 
second time injection into the wall of the 
stomach produced a tuberculous gastric 
ulcer 

Various theories have been advanced re 
gordmg the relativ'o immunity of the stomach 
to tubenniJosis Some of these are as foDow* 

Duerefc beilc'Td that the stomach is pro- 
tected fairly well m normal persons by the 
strong aadity of its jince but that tuterdo 
badlli are not LllJed by this strong add as 
Is pnyved by the prevalence of intestinal 
tubercnlosis and by many experiments- 

\Trchow ascribed the rarity of gastric 


tuberculosis to the sparsity of the lymphatic 
supply of the stomach walL KJebs asenbes 
Its ranty to the spamty and deep-seated 
location of the l^pb foUldes Kanrow 
states that the main reason is not only the 
sparsity and the deep location of the lymph 
foUides but an Intact condibon of the epr- 
thelium and the relatively short stay of 
the ingtsta in the stomach. Struppler also 
bcltc\Ts that the intact epithelium acts as 
a protection against tuberde bacilli although 
he admits that they may attack the lymph 
foUldes without mjuti^ the epithdhm. 
In Simmonds opinion the normally secreting 
mucosa plays an important r 61 e. 

Other organs are known to be relatively 
hnTnuni> to tuberculosis the thyroid, salivary 
glands osophagus, pancreas gall bladder 
ovnry utcnii, and heart- 
Ariolng mentloDed the resistance of muscle 
tissue to tuberculosis Probably such resis- 
tanco accounts for the rdatf^ immunity 
of uterus and heart, musde betug the 
predominating tissne m both. 

CXASSmCATICrN 0? CASES 
In order to draw correct condoaotts from 
the cases that have been reported m the 
htenture it is necessary to moke a clasal 
ficadon from a cntlou standpomt. For 
can\'enicnce the cases are grouped under 
fenir classes (1) positive (2) probable (3) 
doubtful and (4) rejected. The qualifica 
tioDS for each daas an as foDows 
I Pcsitrcf All cases that contain an 
histologic picture of tuberculous plus the 
present of the hadlius of tuberculosi in the 
depths of the lesion or the presence of the 
specific badDus In the depths of an mdelimte 
Ustologic lesion 

7 ProbabU All cases that poneas an 
histologic picture of tuberculosis. 

3 Doubtfvl All cases with a good gross 
description of tuberculosis or a good gross 
description plus a poor histologic description 
4. Reject All cases that cannot meet 
the qualifications of the three preceding 
dosses such as those regarding which Is 
given a cUnical diagnosis only a poor gross 
desenpdon, or a poor gross and mkroscopic 
description, cases in wHdi the tuberde 
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bacillus was present on the surface of the 
lesion unaccompanied by a positive histologic 
picture cases regarding which the authors 
state the nature of the condition without sub- 
stantiating their chums the false type of tu 
bcrculous pylonc stenosis etc. 

CLASSIFICATION OF CASES 

AleHaodii i 

Almnder i 

Aodnl a 

Anger i 

Arioinj I 

Bubacd i 

Bircbuch i i 

BuUutaen x 

Bulow I 

Baron i 

Birth 1 

Biti^ I 

Deadia t 

Bedoir 

Beneke i 

Besnler i 

Blgooo I 

Bbj I 3 

Dlomer i 

Bont 1 

Bredumlo. i 

Breuer i 

Bren* i 

Culn 1 

CbiUeruulNoT^JoMenad i 

Cheniri i 

ChiarL t 

Cbroitek 4 

Cliirtaont * 

Qio^ 1 

CUtIotukI WUkloMQ I 

Coati I 

Com I 

Canchmiim i 

Citmy I 

DiCoh* I 

Diawe I 

DeVecdJ x 

Devtc X 

Dewey i 

Docq I 

Duguct I 

Donntfi 1 

mt 1 

Epplnjrer i 

Femrt i 

Flucbcr (Erwin) i 

FUcher IMoy x 

Fox. I 

Frerichl. 6 

Frominer * 


HimBtoo 

Itinnu 

Ilattate 

nebb 

ncckc 

Elcrcxd 

Holt 

TT nlrmann 

T^b* 

Kanxow 

Keen 

Knehl 

Knndrit 

Labadic I^grave 

LuKermux 

Linge 

Iavx 

Lelorev 

Letnllc 

Le\Tn 

Llpscbcf 


Gdpke, 

GUaUtt 

Godut Dinhieox 

GoMxmxxn 

Hibenbon 


MMcarocd 

KtiUiku lad Riiooed 
Mi>x>-Rob»ra utd &Ioynlhas 
McKhk>r 
Merry 

MoxDiMt ind Mcpuriquiod 

MoeBer 

Muaeer 

Nub 

Nordfflinn 

Oppolxrr 

ripevolne 

Patd 

riteOi 

Piulickv 

PetTwenky 

Pitt 

Plunbeck 

Penal 

Pfie woaM 

Qa€DU 

Kdnbold 

R^mon and Vci&c 
Kkaid 

Rkird ind Cbcrrier 

Rlllkt lod Bartbez 

Roger 

Roaet 

Rogt 

Sattertbwihe 

Sd^e 

Schlfi i ng ei 

Senfinl 

SJgf 

Sbnmoodi 

Steiner ind Ncnrentter 
Stelter 

stm 

Sokolowikl 

St nip picT 

Tiliinon 


Poton PtdWU* DgoWd 
3 
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PsEtn PrcUJa Dodtlil LTmph^aodslsTtJved 

j Ncf&tivTOTDotladkaUd 


VtnWut 

VooTtppdocr 

M\ dflbern 

WUerlWcT 

Wlhni 

^\^ntOTlU 

FetwtMl 


Urer uif\ 4 i'ctl 
NegEti TorootLodlcmtcd 


STATISTICS COUPILCD FBOU POSmvC CASES 
Adda *• 

Qnldmi s 

Notixctkated 4 


NtfUtrt or oot ladJcatcd 


Milo 

FeoukE 

Notlodlcated 


T\rat OF ttyrrari 

Shiskoka 

S i Dgk oker uhI mlBETj tubockt 
Single deer 4 nd oodda 
biAffi nicer ceranocu 
Unldple nlceo 

Udtlple dccnesd miiiuy tobadee 

f fwt 1 *^ rH »i 

linkiy toberda 

Soliti^ tnberde 

SoUtiry tobod* utd cerdacoa 

TotDon or oodnlei 

Lymptangltb 


toevno^ or trxax ox uims n otOEs or np}m«CT 
L me renjTEtare 

GreEtrronvEtme < 

Pytorui ; 

Porterlof t2 4 

Oenrr*! dbtiCniUoo 
Cirdl 

\otloc5cated 1 


Taberndodt eiaj cexclaonu of tbo etooiEch j 

Cues vllb perlonOafi 5 

CaaeedlaladlydlogBOMd ucudfioffis 4 

Cue* tbousbt ntbo CobepruDUy 

stATisncs coupnxD raoii probable cases 

\thiu 73 

Children 3 

Notladktlrd >0 


— ■nni or LEniwi 
SinoWelm 

Stngl okxTud mIBAry tsiberde 
9(iud» akrr ud artlo ana 
T ilnldptrdcen 

Uultfpl ekmudnodola 
0 Uold^ olcery ■nH nllkjy tTihfTrl« 
f MnltlpIrulccnAodcExdDMnE 
* tJIcer COM. iramber Dot Indies ted 

UDlBTvtnbcrcles 
Tinnon or nnddes 
3 DifftaeinbeimloElAof pylons 

— LetkamotiDdknted 


oTHn loA’n rKvotvn? rannwoe kicatiti:, 
t cuxia r ED i KOT renec ^ted 

, inTolved 
.notutvolred 


Lontinotutvo 
Not Indkxted 


I tetdonln ol xd 
I teitlDaDoti d cd 
Notladkitcd 


T tnl ulcer c»«e», 95 out of I (8a5 per cent) 
lOCATicnioruLca itruxiiCTOKDtxoTrxiajirincT 
rvlOTue 

Genoe] <Qitrlb<itloe 5 

Lerrer tui ^ it ere 3 

Poaterlomli « 

CenUi I 

Greater com tore 
Anterior ill 

Notlndtcatcd fi; 
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OTHEtOiaA«RDfVOI.VII> nUDDIOS KCOATHT 
om coxumos kot DfDrCATCD 


LanRilnvolved loj 

Lmif»notlnvolvr'l a 

Notlodlcated 14 

fiB 

Inteatireskivolved 8a 

IntestUKs Qot Involvtd 6 

fsot Indlcutcd 30 


118 


LvmphiUndalnvol "cd ci 

IsecatlTeorDotindJcited 07 

tfS 


Livn Invtjived 41 

N’esatlveornotlndicated 77 

118 


Kidoevi, one or both Involred 
Negiuve or not Indicated 


Splees Urvolvod 
Negative or not Indicated 


Peritoeenm Involred 
Negative or not Indicated 


S 

it6 

t5 

W 

118 

99 

ti8 


CEaophagos Involved 4 

Negalheornotindkated 14 

itS 

TubcrcnlocuandcardDomaof tbeitoninch t 

Caact with perforation 5 

rUnk^U ydla gTWfrf fwrrtnfwra j 

Caacathoaghtb^ author to be primary 3 

The tuberculous process has been conaid 
ertd primary m the stomach 4 rim<^ (Lava 
Ruge Fischer Defoy and Von Wart) lAva a 
patient had tuberculosis of the mtestmes 
and lymphatic glands In the p\lonc region 
accompamed by an acute diffuse scro fibn 
nous peritomtis and a chrome peritomtis 
Rugc 3 patient had tuberculosis of the 
pleura intestine peritoneum nght Lidncy 
and of the omental para aortic and inguinal 
lymphatic glands In the case described 
bj Fischer Defoy there was tuberculosis 
of the Itmgs mtestines and l>’inphatic 
glands of the lesser curvature of the stomach 
and In the region of the H\*er According 


to the author the older process was m the 
stomach and mtestinal tract but there was 
no exact proof that it was primary m the 
Intestine. Van Wart was unable to demon 
stratc tuberculosis m any other part of the 
body although the patient had chronic 
peritomtis pleuntis and pericarditis It 
was impossible to state whether the lesion 
was primary m the stomach but there is no 
defimle evidence to the contrary 

The cases of the lirst three authors ated 
should not be classified as primarily gastric 
The only case which could be considered 
pnm iry m the stomach 13 that of Van Wart 
who stated The autopsy revealed no other 
definite tuberculous lesion but the nature 
of the process giving nso to the pentombs 
pleuntis and pencardibs must be considered 

No case of tuberculosis should be consid 
cred primary m the stomach unless a thor 
ough search docs not show any evidence 
of the disease in any other part of the body 

CASE EEPOET 

F r male we 43 years brick layer mamed ii 
vean. Ooe child who died at the age of one year 
Ifommerinpua. Patlest hadhadcopr^ouadlames 
of note, chief complaint itomach trouble. Oper 
ated on alz months previously elsewhere incmoa 
chned diagnosis of LDoperable carcinoma of stomach 
Oiniail hisiorr The trouble began two yean 
previously with a feehog of heaviness In the epl 
gastrium which came on from one half to two hours 
after meals. Sis months later he began to have 
attacks of \omiung every tvio or three days from 
two to three hoars after meals Nine months 
previous to coming for elimination he ceased vom 
illng for two months but there waa no cessation of 
the epigastric distress. Six months previously 
there was recurrence of vomltlnp almost dafly 
about one half an hour after meals. Hie patient 
lost wel^t rapidly Six months pnor to coming 
to the CiinJc an exploratory operation was done 
ofter which there was some Improvement for ti\'e 
months For the past three weeks rcgur^tatlon 
occurred os soon as food wts taken. The patient 
could retain eggnog He never had severe pain 
or sour stomach. Always felt hungry Physical 
cxaminalion Nothing of note except a rasas in the 
ri^t tide of the upper abdomen. Pu-optraint 
laboratory findinis llemogiobin 70 per cent, 
erythrocytes 4 760 000, Test meal total addltv 
la aUcombln^ food remnants i on a basis of 4 fit 
trate 150 cubic ccntimclers Oppler Doasi on s basis 
of 4. Rocnttenolotic report card noma of stomach 
operable. Clinical diainosis cardnoms of the 
stomach. Optralhn Polyz resection abont one- 
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third of >t h reiDovcd high midlhu iactnoo 
(E. S, Jodd) Tanior oi itomach near pyioms 
marked ipum but itomacb oot dilated 

P$a feraSm lahtraUry pni tr macfucskU 
Pyloric third of stomach cootainiof three yeUowub- 
brown nicen with n^^ged edfO tod dirty rc^h 
buea on mucous surface (Tip;* i and ) Ine 
lairer ulcer extends from a pcant i 5 cm from the 
pyloric ring upward on the rreater curvature for 
7 cm. It Is 4 cm in width. The tao smaller 
ukxra are 1 cm m dUmeter One h situated s 
cm from the pyloric nng and 7 cm from the large 
ulcer the other is 3 m from the pyloric ring a^ 
3 cm from the large ulcer 

l/u7 tfs/K. Sections from ill of th uicera show 
typical t berdc* with charactoistk glaot ccUs 
eit (Tiding down to the mosculature (Figs 3 and 4) 
Paraffin sections stained by the Zi iu-Neelsa 
method show a few scattered tubercle bodlll In the 
depths of the uicera fFlg 5) A thoro gfa search 
for splrochsrte was made but the hndmgi were 
negatire K few of tbo lymphatic gtaodi attached 
to the resected portion of IIk stomach are slightly 
enlarged and on gross section are of a veUovlsl^ 
brown color kticroaiopfcally they show typkal 
tubercles and giant cells. The^e glands apparently 
ore in the precaseous Bta^ 

Three sputum eismlnsbons were all negativt 
to acid-fist b.wUI. Vos Pinquet test oe^ulve. 
Complete blood coonc one day after operatioo 
Ilnjoglobln 8 pee cent, er^rocytes 5,440000 
leucDcytea >3400 diSeroatiil total nombier 300. 
t^ y iBwphoQuciatf neutropbllo SS pter cent •mall 
l)’inpfao^es leper cent large lymphocytes 7 per 
cent ba^hllas 03 per cent \VkUe blood count 
three days after operatioo leucocytes 15 800 <Mer 
entlal. total number 300 polymorphoo dear nea 
trophlles 90.3 per cent smaii lymphocytes 6 7 per 
cent large lymphocytes 3 per cent iVldte blood 
count dt days after operation leacocytes 9 too 
di^eroitial t tal nnmbW 300 palymorphonodear 
Dcutrophiles 83 7 per cent small lymphocytes 10 7 
per cent large lymphocytes 5 3 pet cent eodn 
ophUei a3 

TTamnae Itst nx days a/Ur Total 

Inhibition. 

Patient died ii days after operatfciQ. Cl h cal 
eams4 */ deetfc Pneuinonla 

>ccr«/ry ( u end ent-kalf kavt after dealM) 
In cTtretnely emaciated while man about middle 
age s feet 8 inches in height and weighing about 
go pounds. Findings negative except for an 
upper TTi tdtini» bdoiniaal Indsloo 14 centimeters 
long with edra in good sppoaltion On sectioo of 
the thorax brm pleural adhesl os t both apices 
and a re ce nt fibrinous pl£urif> over the kmcr 1 be 
of the right lung were encoontcred. At the apex 
of the Irit long was an area of old tuberculosis 
measuring S by 7 by 5 centimeters and character 
lied by fibnied. and caseous tubercle* 

Througftoot the remoter of this long, as well 
as th lower lobe of the right long were scat 


tcred areas from mUlaTy size to 1 centlmetcra In 
diameter ahowing varioas stages of the tuberculous 
process. TTie peribronchial lymph glands were 
enlarged. The heart was tinall, weighing only 
2 gm. Except for apparent myocardial degen 
cnuloo. It was normsJ About one-third of the 
pylaric end of the stomach had been resected and 
there was a dean anastomosis between the remsln- 
der and a loop of the jejunum. In the gastrocolic 
omentum were several hard nodules about the size 
of a pea, probably t berculous glands. The 
rctroperitcmeal glands in the region of the stomach 
were enlarged. The iateitlnei were abeolntely 
free from tuberculosis. The Hver showed a falriy 
marked fatty change. In tbe remainder of the 
abdominal vis ce ra, the pdric rlscera, and the 
genitalia, there was nothing of note. 

Anatamie ihin is Recent tuberculosis of the 
lower lobes of ^ch long* with an old tubertuloos 
p ro etJ i In the left up» lobe. \n acute fibrinous 
pleurisy of the ri^t tide and an old adbeslTe pleu 
risy of the lefL Myocardial degtMiation, fatty 
changes In the liver and tnberculous lymph ade 
nlda. 

dflcTVMfic esoMiMoiiaii In th apex of the left 
long was an old tabermlous process chanurterrzed 
by a marked fibrosis in addition to tbe typical 
pt-tore of inberculotls (Fig. 6) In lectloos from 
the depths of the lower lobes of the huge* stained 
by tbe Ziehl Meelsea method tnuneroas tubercle 
bacQli were found (Fig 8) Sections from the 
p eri broochlaJ lymph giands showed typical tuber 
colosU not yet broken dosrn. Sectlr» from the 
roBsinder of the stomach showed do tnbaniosk. 
Scetkes from the lymph giands in the gastrocolic 
omeaiom showed tnberruloais The Um showed 
a marked fatty change. In the remalader of the 
organs there was oolblng of slgnlficmDce In a 
smear from a freshly ent surface of the lower lobe 
of the left lung stained by the Ziebl-Neelscn 
method were Dumeroui tubercle bacIUi (Fig 7) 

A Wanermarm test from tbe blood at necropsy 
showed a total Inhlbitlori. 

suuuaxT sHD cowcuraio’cs an.aTivE 
TO THI CAl* azrOST 

I Tbe cLnical history suggested a gastric nicer 
orcardnoma. 

I There was no sign or symptom In the dlnlcal 
blUosy suggesting dbose of the cl^ so completely 
did thegastrk symptoms predominate, 

3 Th faflore to detect the lesion In the apex of 
the left hmg by the physicsl examination was prob^ 
abljdn to the absence of cavity formation. 

4 Three ipunim examinations following the 
operatloQ failed to throw anv light on the pulmcmsiy 
condition 

In all probohflity the source of infection hi 
case was the old t berculous lesion In tbe upper 
1 beof theleft Inng 

6. Tbe tnbercuuslsof tbe pierfbroochlallympbat 
Ic glands and the lymphstlc giands sdlicent to the 



BRODERS TUBERCULOSIS OF THE STOMACH 


501 


gtomacb were probably wcondary to tubercoloils 
of the upper lobe of the left luug and the atrmuch 
rcfpectivcly 

7 If the ^aisermaim teat is Infallible In the 
presence of advanced tuberculodi this patient had 
syphilis but whether it was infallible or not the 
outstanding fact is that the patient had gastnc and 
pulmonary tuberculosis as was pros ed b) a definite 
histologic picture and the fiuolng of the bacUlui 
of tuberculosis in the depths of the icilona. 


GENERAL CONCLUSIONS 


I Little was known of gastnc tubercu 
loais before the middle of the nmeteenth 
century 

a Gastnc tuberculous lesions have prac 
tically the same gross and microscopic 
appearance as tuberculous lesions of the m 
tes tines 

3 A apcafic reason for the relative immu 
mty of the stomach to tuberculosis still 
remains unknowiL 

4 The gastnc juicc appears to have a 
VTry slight effect on the tubercle baallus 
unless the contact extends over a penod of 
at least twelve hours 

5 It is possible to produce gastnc tuber 
culosis expenmentally 

6 The exact mode of infection Is often 
difficult to detenmne 

7 The theory that gastnc tuberculosis 
is always secondary to intestinal tubercu 
losis has been disproved 

8 About half of the cases reported as 
gastnc tuberculosis should bo classified os 
doubtful or rejected 

p Adults are affected more often than 
children the ratio being about 3 to i 

10 Males ore affected more often than 
females, the ratio being about 3 to i 

II Ulcer IS the predominating lesion m 
the positive and probable cases constituting 
81 6 per cent of the former and 80 5 per cent 
of the latter 


12 In the positive cases the lesser curv’a 
turc 13 the most frequent site of the ulcer or 
ulcers the pylorus leadmg m the probable 
cases and m a combination of the po^tlve 
and probable cases 

13 In tuberculosis of other organs asso- 
ciated with gastric tuberculosis the lungs 
tfltrp! the lend closely followed b> the intes- 
tines 


14 No case of tuberculosis of the stomach 
has been absolutely proved to be primary m 
the stomach 
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STENOSIS or GASTRO-ENTEROSTOMY STOMA, SBIULATING RECUR 
RENCE OF CARCINOMA OF THE STOMACH 
Report of Two Cases* 

By RICFLARD LEWISOHN iia> F \ C S- New Yo« City 


R adical cures following resection of 
tlic stomach for cardnoma are by no 
means very frequent Manj cases 
begm to complain about recurrence 
of their pre-operative sjauptoms (>’OinItiDg 
loss of weight etc,) m a comparatively short 
time after the original operation Therefore 
we are apt to suspect a recurrence of the car 
cmoma in these cases and consequently ad 
vise against any further operative interfer 
ence And yet not all cases of thk group are 
really sufienng from a recurrence of the ongi 
nal tumor The following two cases arc pre 
sented as evidence that all the classical 
symptoms of recurrence of cancer of the atom 
ach can be simulated hy mechanical causes 
not due to recurrence or metastasis of the 
original tumor 

Casz I L S agQ admitted Au^t 18 
1915 diKharged September ji 1915 Diagnotb 
cardnoma of the stomach 
Utslory The patient hu lost abont so ponnda 
in the last six months otherwise she claims to bare 
been perfectly well up to a week a^ In the last 
week the vomited a great deal ana complained of 
weakneas aad pains in the epfgastrinm. 

Examination showed a lax^ oodulax mass, ex 
tending across the epigastrium, slightly movable. 
It was thought possible that thti mass cd^t repre 
sent a tumor of the transNcrse colon. A barium 
enema given to this patient on August si 1915 
showed a defect in the middle transverse colon- By 
request of the ray Department, another barium 
enema was given and this secona enema failed to 
reveal any defect in the transverse colon. This 
defect then only represented a spastic condition of 
the transverse colon. The X ray examination of 
the stomach showed a defect In the pyloric region, 
affecting the greater curvature and anjacent portion 
of the stomach, the passage through the pylorus wai 
obstructed. Six hours after injection a large resldao 
was presenL Dlagnosb Neoplasm of the pyloric 
end of the stomach. 

Test showed a large residue no free and 

total aridity 18 no blood. 

The patient was in such a weak condition that a 
blood transfusioa was deemed advisable before 
operation. There were given 400 cubic centimeters 
of blood with the Kush apparatus 


Opcrdtian Auinsi 28 Partial gastrectomy but 
ton gostrojejunostonw for cardnoma of the pylonc 
end of the stomach (Dr Lewbohn) The aMomen 
was opened through an upper median indsion A 
large tumor involving the pyloric end of the stomach 
was found. The tumor was freely movable. No 
metaatases were found. Typical resection of the 
stomach after the second feOJroth method. Pos- 
terior retrocohe button gastrojejunostomy Spea 
men The tumor of the pylorus fs the siic of an 
oran^ the mucosa la ulcerated, surrounded by 
raisM margins There b a sufficient part of normal 
stomach and duodenum on both sides of the sped 
men. JOcroacopical diagnosis ndenocarcinonia 
Recovery uneventful patient left the hospital on 


September si 1915 

PoUenl re- admitted to the hospital on January 
17 1916 discharged February 19 1916 An \ ray 
examination taken a few days before re-admission 
showed that the Morphy button was still in place 
Conaiderahle gastrectaais and marked delay in the 
emptying of the stomach The patient hu been 
perfe^y well for two months following the primary 
operation. In the lut two months she is complain 
iQg of incessant vomiting marked weakness and 
loss of weight She has lost -o pounds since the 
onset of her symptoms, 

JoHuary 37 iqt6 Operation for inefficiency of 
gastro-enterostomy stoma (Dr Lewisohn) The 
abdomen was opened through an upper median 
Indsfon. The explormtion rev'eafed the button at the 
aite of the anastomosb The button h«d not 
turned around on Ita axis but wu still in exactly the 
same position where it had been put at the previous 
operation. The lumen of the button was still con 
nectin^ the stomach with the jejunum. One hard 
gland in the gutroenhe omentnm was removed for 
^goosb otherwise there were no signs of any re- 
cnrreiice of the cordnomalous growth- A moderate 
pressure was exerted to force the button through 
Into the Jejunum- Thb was not feasible. 'There- 
fore the gutro-enterostomy was reopened, the but 
ton removed, and a suture gutro-enterostomy wu 
done at the site of the previous stoma, 'Ihe wound 
wu closed with through and-lhrough chromic so 
tures and an addition^ silk suture for the skin, 
illcroscoplcal examination of the I> raph node showed 
a metastatic adcnocardnoma with cxtcnjlvc cnld 
fication. 

The patient made an uneventful recovery ex 
cept for a rather profuse diarrheea following the 
second operation. 

Pcttoffralivt Cffurje This patient has gained 
about o pounds smeo the operation. She looks 
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and feel* pirietllT »eli. There aro no ilgoaiof y 
recnnence at tSe preaent t me (\ugxtt£ 1917) 
IVei^t is pound* 

Cast 1 M \ age 35 admitted November 39 
1915 diaiJiarffed Ifectnibcr 3 93. IMagtKAa 

cimnonis f tne itomach 
nUiofv The pau nl had been mffennf from 
burning ien*at n 1 hef stomach for t«o montbs 
DO vomlu g Sh ha* loat 5 pound* In wd|bt in 
th last \ear and omplaim of progrearivo voL 

EramJgatK) ah ne’l a peculiar nodular maaa 
sotnetrh t tender n the epigastrium. 

The test meals *h wed a trace of tdood, lactic 
actd podti free -id ft total ladlty 40 
The \-ray ctarmaat on ihowed defect in the 
lesser curYUiai and abgfat delay in the motibtv 
of the tortuch Dia.gi>osfs carcinoma of the atom 
ach 

lU M Ik mbcT 7945 Partial gastrectomy 
and retrocouc fustro-enterobtomy ferr canlnoma of 
the stoma h (Dr \ V, Berg) Tbo piorotlon 
sho*ied hard inhltratlni rnats, the tisc of a la^o 
orange obviously a cardWJom which a a* found to 
involve a brge part i the at tntch, chief!)' at the 
Imer curvature. Several eoLuged giioii were 
found in the meaccolOD. A ty-plc^ ret^on of the 
stomach was perfmmed foilowing the second 
BDlioti method. IJpoo ^inninfng the sperimm, it 
ass found aeceasary to remove aoo^er Inch 
the stomach wall, a* the preriou* Luaskm 
made toe dose to the tumor Meet the tocaadiand 
dnodennl end had been dosed q the tj-plcol way a 
posenor retrocoUc button gattrojejuaost my was 
peifomd and the abdomea was dated wfth throogh- 
aod'th ough sutures The specimen showed a hard 
drcular ulcerating cafdaomt, Involving chiefly the 
lesser curvatuia, liu 4x4 inches The mkre^p- 
leal evamlnatloo ibtTi^ on adenocardnoma with 
iavohement of the lymph oodes The imall por 
tlon of th atomoefa subseouently removed does not 
ahow an) cancerous growto 
The patient made an uneventful recovery and wa* 
dischaiged on December 30 9 5 

Patient rc-admuted to the hospital April i 
IQ16 discharged hlay i 916 The patJem has 
suffered from pom In the epigastrium lor the last 
two months. Sb ha* vomlced repeatedly and bu 
required lavaga during the U*t tnreo wweka. Sh 
Is ext andy emadat^ The X ray examinatJoa 
ahowa a marked obstrucrio of the gustrojejunos- 
tom) pwnng with retention of the bexmatb meal 
in the stomach Diagnosis stetuals of gastro- 
coterostomy itoma 

OfcTOiU (£V Brrf) ipfil 5 The abdomen wa* 
opened along the Une ! old scar the adhesion* of 
omentum to abdaminal wall were divided. A loop 
of jejunum about dghteen inches from the duode- 
num was tightly adherent to the abdomen. TTiU 
adbesloa wa* divided and the raw ares of the jeju- 
num wa* co vered with pexit nemo. There wns do 
dlbUtlon f the gut above thi* adhc* n The 


gaitro-entcroitomy wa* very imall and very difficult 
t hnd. The itomoch wo* adherent everywhere 
The lesser sac wa* obliterated. An adhesion be- 
tween the stomteh and liver wu* divided. Because 
of the obUterstion of the lesser sac, a Rotii \ shaped 
anastomosis was necessarv There were 00 sp- 
parent metaitase* or recurrenca present. The 
jejunum was divided about 10 Incho from the 
duodenum Tho proximal end was united to the 
jejunum with cnd-to-alde button anostotsosls. 
The distal end was dosctl with an Inverted iaj-er of 
chromic and two puisestringi of Pagenitechtr An 
antccohc aide to-#idc suture mtrojeiuncatomy 
united the stomach and the dktal eitd of the Jeju 
num. After completion of the openUJon, tho Itoma 
easily admitted two fingers. The abdominal IndiloD 
was then do»ed with through -and-th rough iHi 
suiorca 

The patient mode on uneventful re c overy with 
tho except on of a rather marked disrrhcea, which 
lasted for a few weeks and yielded to treotmenL 

The patient left the hoiroftal on May ti ip 6 

P»tt9faalht C4uru Tnb padent ha* done 
remsrkwy well since the second operation. When 
she left the hos^tal, she weighed 63 pound*. She 
has ftlacd wei^t rapidly since, and on November 
*6 91b *he wdghed penads She look* 

peKei^y well and has no iraptom* of dlftres* or 
vomiting She 1* apparently m perfect health at 
the present tune (August 1917) 

The reason for reporting these turo cases Is 
the fact abo\T menuoned that the tlosslcaj 
symptoms of a recurrence were annulated by 
a simpJe stecosu of the stoma. I have not 
been able to tmd a sunW observation in the 
aurgicnJ literature None of the textbooks on 
cancer of the stomach seems to consider the 
possibility of sach an occurrence 

Tbc cause of the stenosis is not quite cm 
dent To bo sure the Murphy button wus 
fltlU m place in the first case at the time of the 
re laparotomy However the button had 
not turned around on Its axis the lumen 
between the stomach and jejonom was un 
obstructed. It cannot readily be erplamed 
why the button which had remained In its 
original position should have caused obstruc 
tloo. 

In the second case the button bad passed 
two weeks after the original operation It is 
gcDerally assumed that gastro-enteroetomj 
■tomns with the nd of a Murphy button, do 
not contract especially when the pylorus fa 
permanently dosed by resection and yet this 
opening 4 months after the primary operation 
hardly admitted a lead pencil 
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Only a careful study of these cases greatly 
aided by the X raj department prevented 
us from labeling the cases as moperable 
recurrent cancers Without the second opcr 
ahon these patients certainly ^vould ha\'e died 
m a short time from inanition the possibOity 


of a stenosis of the gastro-cnterostomy stoma 
sunulfltiDg recurrence of the cancerous growth 
should certainly be considered m oil cases of 
thk group A small percentage might thus 
be sa\ed by a comparati\'ely simple opera 
tion 


STERILIZATION AND CLOSURE OF SUPPURATING FRACTURES 

Bt U GUILLOT ilJ) AKD II WOaiANT IID 
Froo Labcotertw The Roetaftfler loftbst* lor Uodlcml Bacui:h. N«v York, ud C fifOt M Fiuc 


D uring the past year it has been 
shown m this hospital that recenttrac 
tures can be sterilised and closed (i) 
It was important to ascertain whether 
the same method could be apphed to older 
cases m hospitals removed from the battle 
fidd and for thispurposcoldandhigbJy infect 
cd fractures were rcmo\ed from the trains 
bound for Paris at a station situated close to 
our hospital The patients reached the hos- 
pital a few hours earlier than the> would ha\'c 
reached the Pails hospitals. But this antia 
pation of a few hours was neghgiblc smee 
2 to 46 days and e\'cn 8 months had elapsed 
since the mjury 

A great many fractures of the long bones 
remain fistulous Probably 50 per cent of 
fractures of the thigh still suppurate after 
ten months treatment This estimate of 
the number of osseous lesions which remom 
fistulous after long deferred treatment ma> 
app>ear excessive to surgeons primarily con 
cemed with mdustrial traumatisms But 
unfortunately in the actual conditions of war 
surgery L c. fractures of the long bones pro- 
duced by bursting shells our estimate falls 
short of the reality 

After four months of experimentation dc 
\*otcd to regulaUng the details of this special 
Qpphcation of Carrel 3 method we arc m a 
position to affirm that fractures m full pro- 
cess of suppuration can be stcriliied and closed 
The technique compnics the following points 
(a) prelunmaiy disinfection (6) opcrati\c 
treatment, (c) sterilirntion and {d) closing of 
the focus of fracture. 


PRZLnnNAiY DISINTECTION 

In nearly all instances the patients had 
received surgical treatment a few hours after 
injuiy in a hospital near the front At first 
sight this treatment appears either complete 
or incomplete- In some case^ we are con 
fronted with a widely exposed fracture m 
others ivith a badly cleansed cavity which 
cominumcates with the citenor only by means 
of one or more inadequate openings. In the 
latter case one is tempted to pwrfonn an im 
mediate operation and this procedure has 
often been followed m the base hospitals. 
But this should be absolutely prohibit^ for 
an operation conducted under these conditions 
13 followed by a marked nse m temperature 
and sometimes by scpbocmia and death 

Before an operation is attempted infec 
tion must be reduced as much aa possible 
This 13 accomplished b> discontmnous flush 
mg with Dakin 5 solution If it 13 impossible 
to mtroduce tubes into the focus careful m 
dslons ma> be resorted to but the bones 
should not be handled- These incisions do 
not expose the patient to the grave compUca 
tions which ordinanlv follow osseous opera 
tions performed in an infected focus This 
prcUnunaiy disinfection must be done m 
all cases whether the previous operation has 
been well or badly conducted ^Vn exception 
may be made m ^e case of vxry old fistulous 
fractures which show no inflammatoiy reac 
tion 

The first process must be earned out b} an 
exact obscrvTmcc of the piinaplcs of Carrel s 
method (2) and of the details of its applica 
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tlon. The progress of diainfectioii abouW bo 
followed on the bacteriological curve, for 
It Is mipcratj\‘e that one shimld be aUe to 
visuaJue at a giance the modifications m 
the number ot bacteria- Every other day 
after the flu shin g has been auspcnded for 
two hour* films ore made of secretions from 
the wound tahcn from such parts as are ap- 
parently most hjghl> Infected The bacteria 
of three microscopic fields are counted on this 
preparation and the average result of the 
observations is registered on the curve. The 
curves thus obtained arc diflercnt from the 
fterilliation curxe^ of fresh fractures. The 
latter it the outlet, show no or vrr> few 
bacteria m films of thdr secretions and the 
bacteria appear in Large quantities only after 
twentj four or thirty sri hours rhe> m 
crease in number for some time after which 
a mpid and regular diminution occurs. This 
IS Illustrated bj the foDowing experiment. 

Case Receot caaunlmrted. bmikt fractort f 
the femor Immediate removal of the •pUater of 
bone rapid sterillxation. Suture *lth bonebalr 
on the (oorteenth da> 

G hi gt4> vonodedj Ivi gtd at 1 4opffl 
entered Hoeoital 2 ila bOTn later 

EsamiMiUn bmali opening la the center of the 
antero-enmul regi n of the left thigh No outlet 
Abnormal mobility du to a fractnre of the cesterof 
the femoral diaphjna. Moderate iafiammitloa 
Th« roeatgcaoinam ahovs hl^i^ iphotered frac 
tore, with a buliei In the center (FIj i) 

OfaraiUn Ether aiuettheda resection f the 
of the cutaaeom and apooeurotic openloga 
Wide incUon sblatlon f a email number of free 
eptinten preservatun of eeveral adherent epUnten. 

Fltuhlng every two boun with Dakin • sohitlcm 
by meant of (our tubes Continuous exteocfocL 

As is Qfual In recent wouix^ the &rtt examination 
failed to reveal any hactcila (Fig. 3) Two days later 
one bactcncun was found in every ten mJero- 
scDpk fields. The maximum (twenty bactens per 
field) was reached on the ninth Gn the thlr 

teenth day the wound was sterile. On the fourteeuth 
day the wound was satured a th honehair and with- 
out drainage. 

The two roentgatofrains taken at the beginning 
and end of the treatmat (Figs i and f respect 
fuBy) show to whit extent it was possible to reduce 
tbe fractnie after ks reunion. 

The bacteriologlcaU curves observed in tbe 
case of old fractures arc usually very different 
from the one we hfl\*e just aamined. In 
these cases, the beginning of the curvx in 


dicntcs tbe presence of an infinite number 
of bacteria, except where a dry scab makes it 
impotsible to obtam a film of the accretions 
On the other hand the diminution in the 
number of bacteria take* place more slowly 
fhiin in tbe case of recent fractures, and u 
accompanied by oscillations which may last 
for some time as in the following case. 

Case Old Infected shell fractures of the ss 
emm Slow prehminaiy dhinfectlou. Hollowiiig 
oat of the site of fracture. SterfhiAtinri. Closfng 
of wound over an adipose grail. 

P B age 34 wounded September xr 1916 
OperatloD by Indsioo and extra^oa of splinters in 
a froot-lma ambulance thirty hours later En- 
tered Hospital 21 October 5 eighteen days after 
being wou ded 

RMssiaonaa In the sacral region was a Urge 
horisontal anfractuous wound, 2 by 6 centimeten, 
communicating (e) by means of a sidimuscular 
stous with a TnuD wound In the left buttock, and 
(b) with the sacral fracture. ITjo entire visible 
ponioQ of the wound wsi covered with a dry scab 
produced by the local application of phenol Lym- 
phangltli. Tempexaturt 37 6* C General coo- 
dldon satlslano^ FBcu showed twenty to lorty 
bacteria per field 

rrellmlnary dliinfectioa by dashing ererr two 
boura with Dakxn 1 soloilen was uamealately 
started Tbe curve (Fig 4) shows that the films 
made from the diT scab of the wound contained 
only a mail number of bacteria. Not untO tbe 
thira day did the bacteria become Innomerahle. 
Altera period ol oadlkt 10 the curve appeared from 
Oct ber s to 20 to tend toward stcribxiuicm. But 
this was followed by a series of fl ctoations of 
five to twenty bacteria showing the presence In the 
wound f foreign septic bodies (sequestra fragments 
of dothing etc) Under these conditiocs lot erven- 
doQ becam neemary 

Novembei 2 Incision of the ilnus. Opening 
of th site of oitdtii which was seen to contain six 
smaB sequestra and to commomcate with the 
sacral canal All the suspected oaseout tiss e was 
resected with the gouge-forceps (jSf*ce-fvaf*J 
Beneath the left sacrolumbar moscln muscular 
detachment was found This was pened and the 
wall excised. AO the visible necrotic tissue aras 
carefuDy removed from the wound (Fig 5) 

Sterlllaatlon by means of flnihlng was next re- 
sumed. Tbe dav alter tbe operation, the temp>era 
tore rose to 39 C and the numbo of bacteria In- 
creased. The temperature fell rapildly and on 
November 18 tlx days after the operation, ths 
wound wu sterile. 

For several days a pnlmonary cornpUcatkm made 
It impouibfe to dose the wound. Finally cm Be 
ccmb« 15 aits' a short rdnfectkn followed by a 
return to the stsfle coradltlon, the -wound was filled 
op by means of an autoplasty (Fig 6) afts an 
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adipose mft in the focus of the fracture of the toe 
rum had been effected The graft was taLen from 
the left buttock 

On the tilth day u a result of traction of the 
flapt three of the ttitchet were cut The adipose 
graft in the wound waa living and waa rapidly 
doming covered with fine granulatloni and later 
with epidermis 

This observation of a highly infected frac 
turc of the sacrum the sterilization of which 
proceeded exceptional!) slowl) gives an 
exact idea of the method followed It will 
be seen that the prcllmmarv disinfection was 
patiently pursued for os long a time as the 
bactcnological curve continued to decline. 
As soon as a plateau appeared in the chart 
curvT surgical intervention was seen to be 
necessary When this had been jverformed, 
the course of sterilization contmued in a nor 
mal manner 

We have said that it was not always 
necessary to have recourse to surgical mter 
vention In order to secure the atcnhzation of 
an old fracture. This is explained b> the 
fact that the operation performed at a first 
Ime ambulance mav have been sufiiaent. 
Case 3 is an example of this type 

Case i Infected fracture of the thigh nine days 
old. SterhlutloQ attained on the twelfth dav 
aosure on the seventeenth day without operation 

L J ago 35 wounded October II, 10x6 operated 
upon the following day in on omoulance on the 
Somme. October 30 entered IfcHpItal ii 

ExamtHaihn Fracture of the middle of the left 
thigh bone. Two wide wounds Jed to the site of 
fracture. Their king axis was longitudinoL The 
outer wound measured i3 by 6 centimeters the 
Inner had similar dimensions (FT* 7) Abundant 
suppuration pyocyanlc. Extensive Infiammotlon 
of the limb Patient looked tired. Films showed 
fo^ to sixty bacteria per field. 

Flmire 9 sIhdwi a splintered fracture with fissure* 
which descended very far down and estended almost 
to the top of the limb Extensive loss of substance 
over an area of 8 centimeters However as the 
fragments came in contact with one another the 
continuity of the osseous layer was Uninterrupted- 

Flushing every two hours with Daldn s solndoDu 
Exploration conducted at the time that the tubes 
were inserted showed that the upper end of the £rac 
tore was exposed and that a raeduUaryplug was 
already coveting the lower extremity The roent 
genogram showed that only the upper port of the 
fracture was being flushed. As a matter of fact 
the disposal of the tubes was good, for sterilisation 
was obtained in twelve days (^Flg 10) and on the 
seventeenth day the fracture was dos^ 


Closure on November 6 Both wounds were 
closed the Inner odd was sewed with horsehair in 
one single cutaneous plane the outer m two planes 
over a filling of Beck s paste. Of these two planes 
the bnt or rausculo-aponeurotlc plane was sewed 
with catgut the second or cutaneous plane with 
horse hair (Fig 8) 

OPERATIVE TREATMENT IN THE FOCUS OF 
THE FRACTURE 

It must be assumed at the outset that the 
appearance of a plateau In the bactcnological 
dismfcction curv'e Is an mdication of the pres- 
ence m the wound of infected foreign bo^es 
These may be necrotic fragments of tendon 
aponeurosis or bone projectiles particles of 
clothing etc. Of whatever nature, it is 
imperative that the foreign bod) should be 
removed 

When surgical treatment is applied to flat 
bones or epiphyses of long bones it presents 
no particular difficulty With the help of 
a gouge-forceps or a Jratst all the compact or 
spong) tissue allcct^ with osteitis or pre- 
venting extensive flushing is carefully abrad 
ed It is necessary as far as possible to 
av-oid opening the jomts which are capable 
of movement, without losing sight of the fact 
that any part which is well exposed and 
thorougWy flushed will never berome dan 
gcrously infected 

The surgical treatment of old fractures of 
the long bones on the other hand presents 
real technical difficulties. It does not suffice 
to remove the sequestra or to abrade the 
necrotic surfaces or ev^n to curette all the 
foci of osteitis. This form of surgery which 
has been practiced on thousands of cases 
since the beginning of the war usually 
resulted in failures As a rule, when this 
method has been used Infection sets mrapidl) 
in the bone marrow and in the dots of blood 
remaining in the wound Osteomychtls and 
lamellar necrosis of the walls of the medullary 
canal are the ordmary consequences of this 
kind of surgery while opening of mtra-csscous 
abscesses produces fresh Cstule, 

In order to avoid these complications it is 
necessary to perform a systematic operation 
inv'olving the successive consideration of the 
following factors Inasion pcnostcal callus 
sequestra splinters and bone ends. 
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Inctiwn In preparing the patient tint 
ture of iodine should not be employed. Da 
Lin 8 solution which Is necessary for the 
further sterilization of the wound, genemllj 
produces tmmi on an wdiied surface 

The incision need not nccessarD> extend 
bej'ond the fistula or the wound of the first 
operation Exposure of each diaphj’sis is 
made according to definite rules, by which a 
m-^nmnm portion of the bone mav be exposed 
with a minimum of nsk to the adjacent or 
gans- TTm operation ihould be conducted 
plane by plane, by 5Dcces5l^'e]y detaching 
and utiliimg each m such a manner that the 
haanostasis may be facilitated an d the wound 
as a whole may contract from the surface 
mward If the line followed b that of a 
fistula or of an infected wound it b preferable 
to cidsc oil the Infected and sclerous tismes 
and the process of elimination or stenlua 
tion win thereby be reduced- But it is 
important to keep account of the cpiantlty 
of tissue disposed of and core must be taken 
that suffiaent akin la kept for future dosing 
The consideration of this fact has often pre 
\ anted us from exdsing the edges of the 
mouth of a hstula. 

Ostati: 0/ the penoxUd ccStu The best 
method of penetndng the periosteal callus 
after the surrounding osteogenic membrane 
has been turned back is effected by careful 
manipulation of the mgme. With the help 
of roentgenograms, this uncovering must be 
contmed to that part of the callus which is to 
be eidsed Through the opening thus made 
a gouge forceps is Introduced which extends 
the infected ca\’itv of the periosteal callo* in 
the direction of the bone ends which are to be 
explored- Ihe extremities of the fragments 
must be exposed In order to reach the end 
of the callus it will suffice to scoop out with 
a curette every part affected with osteita. 

If the fracture is recent or if the penostcum 
has suffered eitensux destruction there is no 
callus In such ca«e3 the fracture cavitv enn 
be immediately penetrated and the bone 
ends are consequently more easily accessible. 

Sajiicilra These may be found in the 
musues, focus of fracture and medullary 
canal If present In the muscles they arc 
eaiD\ removed b\ on indsion but tho 


are harder to find if situated on the side oppo- 
site from which the mdsion b made. In such 
cases after making a good roentgenogram they 
are best reached by means of a special ina 
sion- A careful Investigation thotild be made 
for sequestra which may have been projected 
mto the medullary ranak at the time of mjory 
Their presence constitutes one of the causes 
for tho absence of the medullary plug observed 
in the course of the consobdatlon of fractures. 

SpltnlcTs If the splmters are necrotic, ah 
fragments which are not indispensable to 
consolidation must be removed. 

Bane ends These are sometimes exposed 
at the Site of fracture, and sometimes obbt 
crated by an osseous plug The sealing of 
the fragments by the meduha must be consid 
cred as a normal stage in the evolution of 
open fractures. Thb process is Impeded 
In various way*. Sometimes, os we have seen 
the projection of a fragment of bone which 
rapidly bcccuucs necros^ may be the cause 
in other cases the plug after formation has 
been destroyed by osteitb But in the ma 
jonty of cases the defect of obturation b ex 
plained by an intense infectiott, which has 
from the outset produced necrosis of the con 
tents of the medoUary canal and of its walls. 
In such cases the bone ends are Laid bore and 
are seen to be exposed and bathed in the pus 
proceeding from the ste of fracture 

All severe aeddents that follow upon opera 
tion in the focus of infected fractures are in 
variably connected with the opening of the 
medullary canal ffhe operation sets free 
the bacteria and provides them with contused 
tissues and dots of blood favorable to their 
cultivation with the result that if m their 
viamty there is an inadequately drained canal 
filled ^th on easily Infcctlble marrow the 
Immediate result will be the occurrence of 
severe sepUe accidents. 

We have regularly observed the following 
phenomena (o) A fracture In which the bone 
ends ore obturated causes no p>o8toperatlvo 
reaction. (A) A fracture In which the bone 
ends are not oeduded produces on Intense 
reaction if the cavity of the med ullar y canal 
» not plentifully flashed by the antiseptic 
solution (cl A fracture m which tho non 
oeduded bone ends have been widclv opened 
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Fig. r (at Wt) Roeotgcoofimm, Caae i »ho»uig frac 
tore of left femur with bullet lo the centef 
Tig a Kocatgenognun tahen at the end of treatmat 
la Ctae i 

b> surgical intcn'enUon tMll produce no re- 
action 

From the abo^c facts r\e hn\c drawn the 
foUottmg conclusions for the treatment of 
bone ends (i) The surface of the medullary 
plugs should be explored >\ith a curette in 
order to ascertam that there is no communi 
cation with the subjacent medullary canal 
and that no sequestrum is enclosed (2) The 
medullary canals which haye remamed open 
should be hollowed out with a ptnee gouge 
In such a form ns to produce a wedge shaped 
ca\at} communicating frcclN with the flush 
mg tubes 

As an Illustration we shall report tiNn cases 
of fracture of the humerus one of nhich was 
characterized b) two obturated meduDary 
canals and the other b) the fact that the 
bone ends remamed opened 

Case 4 Infected ihcU fruclare of the upper 
third of the humcru*. Double medullary ping 



Fig j DAClenciofdcftl curve of film* liotn the mouctd 
lo Cw 

OpCTBiivc treatment without resulting reaction. 
Cto*ur of wound 

\ M •gejijcar* W ounded October 3i 1916 
Operaud on the following day In a fini line ambu 
lance entered Hospital si Noyerabet 6 seventeen 
dan after ttataining the mjun 

RsomiMftos Comminuted fracture of the lur 
gtcal neck of the left humerui (Fig 11) Three 
wounds anterior posterior and ertemaJ (Fig is) 
Two draJos croa^ the site of fracture from front 
to back Abundant suppuration slight cedema of 
the member Cenera! condition good Films 
showed an mnumenble number of bacteria in the 
anterior wound, and about thirty per held in the 
posterior wound 

Discontinuous Bushing with Dakins solution. 
The number of baettrm dlminlsbed m both wounds 
but the curve soon Indicated a plateau at the degree 
of infection of twenty bacteria per field (Rg 14J 
Op€rai$on December 2 Anterior Incuion made 
In tno wound RemovTil of a sequestrum situated 
above two sequestra tituated laterally and the 
necrotic end of the lower fragment The two bone 
ends were obturated M a medullary plug (Fig 15) 
Temnoratoro 37 9 C on the evening of the second 
day Rapid de^ne in the number of bacteria 
and stcnhiallon cficcttd Iwdv'c later Suture 
with horsehair on December 21 (Fig 13) 

Case 5 Infected shell fracture of the upper third 
of the humerus. Absence of medullary plug at the 
site of the upper froEment- Operation followed 
bv on inflammatory reaction. Closure of wound. 

C D age 28 wounded October ii operated 
on the same daj in a fust Unc ombalaoce. tntered 
Hospital 21 Ortober 20 nine dajf after receiving 
Injury 

Hnninafiea Punctured wound in the sntenor 
region of the left axilla At the level of the upper 
third of the inn there was a vertical postenor 
wound meoiunng 8 by 6 centimeters (ng 16) 
The surface of this wound was covered with necrotic 
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tU*u The wound I J ml a loc i pllnlcm] 
bones occupvda^ th Iotic pan f ih mrgical 
neck f the humcTUi I Fig i8) (Ed ma General 
c lltion good T pent art iS* C IdnaiaLtn 
of ih poateno woun I »bowed ten bad ruperhdd 
Flushjn^ c en iwo boon a ih D L t aoIutloD 
On Novcmbef 5 after tome fluouat d (Fig <>) 
ibe umbei o( bader bad d cnmithed i Vw 

m t«eQt\ belda But os citrUat bad beeo 
wv rapid the w 1 had become na now and U 
mu ImimiGofe to t out Tbe bacterta im- 
RKdiately mcreaaed in orebef o rB th t reached 
forty t uitv per befd. It mai endetii tiiatander 
tbeae cooditioos the fracture ould lux be atenlUed 
m thoot lurgicil opentico 
O^altffn On Novembe eictamu <a mattt 
I toe catula Ttd* led t raaD opening at the 
back of the peiioateal callus The callus wu opened 
with chaei nd hainina Tb gcnage forceps wu 
enlarged in >uch monn u 10 ccpoae the bone 


e d» Til alius ouiained three inmll longitu 
dinal seq atn The meduDaiy canal of the upper 
d f the bone renuined open Its edge wu 
abraded aaffiaeatly to permit flushing Tne a 
trcimu f ih lower fngm nt mu obturmtcd b> a 
cuedullarv ping but th edge of the bone wu ne- 
crosed for a daiancc of several milliiaetcrs This 
bone was temoNod with the go *e foreepi. 

The operaiion wu uccewed by fairly itro g 
InJhunmaiory rcactto and the foUowlnf day the 
lemperaiare rose to 38 0 C B t the Dormif coa- 
djiloomu peahJy resi red and when the tempera 
tore fell films ini.« N vonber 5 showed that 
(he number f bortma had alread> b«D reduced to 
eight ps fidd 

Ch irrt On December 3 the focus mu steiiUaed 
On ibc 7th it m u dosed over a chloramlM and so- 
dium stearate paste filling by means of tmo planes 
( futuie one muscoi^poneu otic tj« other 
CUUDCOUS (Hg 7) 
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Fig 7 ^\oarKi o< the thigh, Ca*e 3 


Fig S TbetameuFlg 7 do*cd with honehtir 


STEmUZATlOV OF THT: FOCUS OF FRACTUStE 
In infected fractures of the long bones the 
wide opening of the non-obturatcd medullary 
canal la a factor of importance But this 
detail in itself does not suffice to pre\cnt 
ever> form of reaction It is usually ob- 
served that the temperature reaches its man 
mum m the e\ening of the second da> after 



Fta 0 Roenlget»pTam 3 ihommg fructore ot 

left fcimir «Ith derp uisure*. 


the operation Thus there is an mtcrv'al of 
more tlian tnentj four hours during which the 
multiplication of bacteria at the surface of 
the ne\\ wound should be prevented as much 
as possible. 

It was found that m the first davs of sten 
lizatjon the most infected parts were alwa}^ 
the blood clots situated m the \nanity of the 
severed bones or of the medullorj cavities 
Therefore it was attempted to pre\ent the 
formation of the dots. With this object m 
Ndew after baAing damped and ligated all 
the bleeding \esscls with the utmost care we 
arrested all oonng of blood from the bones and 
medulla b> means of prolonged flushing with 
physiologii^ salt solution at 40 C Some 
times more than a quarter of an hour was need 
ed to obtain this result, but there is no doubt 
but that this perfecting of the technique has 
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rif C ^ 4 tbo« nx coaummitrd 

fnctun erf the nricB.^ uel ot che left humerw 

shortened the time cnii)lo>ed In the process 
oi sterflixation 

In a i/adar manner the process oi dism/cc 
tion dunoK ^he hrst two daNi was scederated 
b\ flu King out the wound CN-ery half hour 



1 ft Wrft) \ tetio pwterk) »nd retenaJ 
ooiiifS Cm 4 

hif i t\<TO>dk snared »itb tie rietMiir 


during the t)a> srid t.'^'ery hour dunog the 
night, after which the usual flushing eri’crj 
two hours was resumed 

UTieo flushing is repented at dose mtcn-als 
It b Important to use hjpochlonte prepared 
elct-trolilicnl!) os this substance exerts only 
slight imtation on the akin. 

The combinaUon of these three processes 
the wide openmg of the medullary canals 
careful hirmostakis and frequent flushing 
with electroh'tlc h>'poch!orite has enabled 
us pmctfcaJh to suppress aU postoperatfre 
febrile rosctlpn* 

This method of procedure has also greatly 




Fig s ComUnitioa rontgeoogmni &Dd dnviog of 
Cue 4 . 'Hm rocBt g epQ R Tijn vu tokm tfur moov^ of 
Kt:[ae«tn a^d Dccro^ etkd of low« frtgtooat of tbe bone 
the drtpnng tbowing the opcritian perfonoed. If P 
Mrdullai} fdug* 5 lequeatni 

affected the cour&e of the bacteriological 
cime After our first operations on old 


Fig S. Combfeatioo rocptgei K^ pmp and diawfog 
Cue $ choving Irtctxm of the bumerui and operttloa 
petfonned. 11 P Medullary plug 5 eequettn. 

fractures the number of bactena increased 
ad tnjintiujn during the next few days It 
will ^ Been by meana of the accompanying 
charts that this bacterial mcrease has now 
become almost neghgible At all e\cnt5 
after a varying length of time the number of 





bLRGER\ GYNECOLOGY OBSTETRICS 



bactcm folia below three per btlcL Whenthw 
stagi ta reached it i advisable to lei aeoTraJ 
da\N elapse before (.losing the wound 

(.L>SirR£ F TTl£ WOtST* 

In fresh fractures on e itenluatlon » 
assured the dosing of the canty is effected 
without any bpecul difl cult> \fteT rcsec 
tion of the edge of the eptdennia the edges of 
the wound an. (ii>isected ProfuMi Weeding 
ts a\oided as much oa possible Honwhair 
sutures are pi,rfonned II pressure U ap- 
pbed to the dreeing while at the same tune 
the bone end and adherent splinters are 




brought together the cant} produced by 
the fracture will be completely obliterated 

The same procedure u also successful in 
old fracturta if the penosteal callus is nut In 
process of formation or if the condition of the 
mascles mal.ts it easy to force them back mto 
the cant} 

Id all other cases the ftiCUi of fracture can 
not be dosed without the aid of a tilling for 
ithenxisc a canty would be left beneath the 
sutures in which the secretions of the wounds 
would accumulate \ anous kinds of blling 
were erperimented with Mcsjctig a sub- 
stance Becks paste (Case 3) chloramine 
paste (Cose 5) and adipose gmfts {Case j) 

The results can be summed up in the follow 
mg statements Beck s paste li superior to 
that of Mosetig for it is easier to appl} and 
mvolvea no danger of intodcation Beck s 
paste used under conditions mth which we 
deal necessitates the interposition of a mus- 
culo-aponeurotic plane betu-cen the paste 
and the cutaneous sutures In the case of 
old fractures it is hard to effect this interpo- 
sition The chloramme paste has the adN’an 
ta^ that it can be applied direct]) beneath 
cutaneous sutures. But it falls awnv if as 
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frequently occurs In the case of old fractures 
the sutures pull and gap slightly o^mg to the 
lack of tissue The b«t filling seems to be 
an adipose graft but this proc^ure must be 
limited to cases in which the formation of the 
penosteal callus is well ad\'anced and where 
there is no danger of pscudarthrosis With 
this one limitation this method is found 
suitable In the majority of cases amce (i) 
it docs not require the makmg of a musculo 
aponeurotic layer (2) the graft is always 
obtainable m the MamU of the rone of opera 
tion and (3) it will keep m place e>en m cases 
where, owing to the lack of a suffiaent quan 
tity of cutaneous tissue the wound has 
remained partially open 

Cast 6 Old Infected ihell fracture of the Ubuu 
Stcriliiation of the focni ^\ otmd dosed over on 
adipose grafL 

J \ age 31 wounded October 10 1016 operated 
on fifty-one hours klcr In on ambulance on the 
Somme entered Hoipitil 3 i October 30 ten day^ 
■iter bang Injoicd. 

Examinailon The inner lurfacc of the leg and 
of the nght thigh showed a large muscular wound, 
of about 50 square centimeters In area (Fig so) 
At the lower thud of the wound there was eitcnsivc 
lossoftlblaltiiiucfFlp 22) The rausdes were cov 
cred with necrotic tissue. The focui of fracture 
contained a serous fluid as wcH as the broken ends 
of the bone which constituted an Irregular cavity 
Innoraerable bactena were seen on the films. On 
the first da\ the films ncrc obtained from a part of 


the surijce of the wound covered with a dry scab 
and coDialned bnt a few orgaaums 
On Otober 37 one week after the patient! 
arrival the wound was deonsed On October 30 
the number of haaerm began to dimmish (Fig 23) 
but from November 2 to 22 it fluctuated In the 
neighborhood of twenty per field After IsovembCT 
33 the wound rapidly becume sterile Closure on 
November 30 with horsehair but the cnUneooi 
Uatues were taut and were not present in inffident 
OTanUUes around the fracture. The cavity wai 
filled with chloramine paste and every other day 
auffident paste was added to maintain the sterility 
of the cavity On December 13 the lissaes appear^ 
to have beccme suffidentlj supple again to permit 
of their bang reunited, ^e aitc of fracture was 
filled with an adipose graft and the tissues were com 
pletely sutured (Fig 21) 





In order that the technique ot apphmg 
adipuac grafts may be uccesafullv accom 
piiahed a few Jpetial precaaUon tiunild be 
observ-cd 

The liberation of the edges of the acotru 
must be followed b\ carelul luemoitasis. At 
thi5 stage the horsehair stitches to be used 
for the suture arc inserted The center of 
these threads a placed aJong the ends of the 
wound m such a manner that the graft con 
be siippcd into the caidtv of the fracture with 
out catching m them The graft tissue is then 
rcinoi-cd from the subject himself (after both 
g]oi-cs and mstruraents ha\‘c been changed) 
cither from the buttock or the antero eitemaJ 
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Tif j Cm* 8 Po*tcTo cticnal wound oi tMab, 
dcMd. 

region of the thigh The patient should not 
be turned in order to remo\T the graft for 
this ma\ ln^‘ol\e faults if asepsis Before 
sliding the grafts into the cant) the pe- 
riphen of the cutancoos opening should be 
carefull) protected b> meanb of compresses 
IQ such a wa> that there is no danger of either 
the skin or hor««hair being touched Once 
the graft is m place the threads need onl\ be 
drawn. 

It has been seen in Com: 6 hou difficult 
It Bometunes i* to obtain a ulhcicnt amount 
of sLin to coior an old fracture In certam 
case* failures result, and, after the wound 
has been closed as well os possible the ca\dty 
must be allowed to hll up spontnneousi) In 
such cases it fc> well to presene its stenhty 
bj hiUng it up every da^ with chloramine 
paste 

The following is a good example of this 
difficulti 

Cjui 7 Open frarturc f th Ic* caused by a 
boot IrdectioTL Closure f ibe vocod 
• b*cq c t t openiiion «nd terill**tkm, la 
tuffidracy of ~nUiaeDiu itMue 

J il 1^43 wxmitded \ fiat 7 96 opcaled 
upon fn Qoth r hoipital Aufiat S Oct ber 
8 entered HospitsJ fift>-o c diji »ft r beinf 
injured. 




GUTLLOT AND WOUIANT SUPPURATING FRACTURES 


The fint operation Tras an osteosyntieiis per 
formed with a Lambottc plate which waa removed 
38 dayi after its insertion. 

Examinciion On the middic third of the leg 
bordering on the lower third there was a dcatni 
meaiuring ao centimetert in length b> o s centl 
meter in width the lower part being detached by 
the diitance of 5 centimetert. At this ipot, the 
turface was inflamed and supparating Fracture 
non-consolidated and painful the limb waa cedema 
tout. Films taken from the tiatues ttained violet 
by an antiseptic, thowed bat few bacteria. The 
roentgenogram (Fig 14) ihowed a transverse 
fracture of the tibia at the iuuctnre of the middle 
and lower third. The fracture of the fibula was 
situated a centimetert higher Ihe frarmentt of 
the tibia were placed end to-end. Several annnlarv 
sequestra corresponding to the screws of the plate 
of LJimbotte, could be distinctly seen in the hone 
ends. Disinfection with 10 per cent chloramine 
paste. 

Rapid dcatnradon, except at the level of three 
fistulie leading to a portion of exposed bone The 
narrowness of these fistula made it Impossible to 
take the secretions for examination. 

Option On November ^ the scar and the 
granulations were excised. The penosteum was 
ruginated at both ends of the bone, these being 
connected by means of fibrous tissue whereupon 
the circular orifices correspoadlng to the roent 
genogroffl were disclosed. Each of these openings 
wss surrounded bv a dark bony iheli, which was 
cylindrical and mobile. These two bone ends were 
hollowed out and the intetmedlary fibrous tissue 
was remo v ed and by this means a regular drainage 
canal was obtained formed by the two bone seg 
ments 

Flushing every two hours with Dakin i solution 
(Fig S5) 

The foUowinc evening the temperature was 38* 
C. The bacteria, which on November 14 were in- 
finite in number rapidly diminished (Fig 37) 
The focus was sterile on November 26 Closure on 
December 6 The skin although taken from remote 
parts was unable to cover the middle portion of the 
wound. A section 5 centimeters in length at the 
site of the old fracture, remained open The bone 
cavity was filled with chloramine paste. On each 
succeeding day after the operation the paste was 
renewed. Complete dentritation twenty days after 
dosing the wound (Fig 36) 

It is probable that m the case of verv old 
fractures a considerable amount of difllcultj 
would be encountered in entering the oper 
ated surfaces 'with healthy shin but our in 
testigation has not jTt bc^ extended to this 
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point, and was confined to a case eight months 
old at the time when surgical mtcrvention 
was applied In this case it was found pos- 
sible to procure a su05acnt quantity of auto- 
plastic tissue for the purpose of cotenng 
the wound 

Case 8 Infected shell fracture of the femur eight 
months old. Operation Steriliiation. Closure 
of wound thirty-sii daNi after operatioru 

J A age 36 wounded March 13 igi6 operated 
on in a first-line ambulance Transient to Hospital 
3X 

Examtnalien November c At the juncture of 
the middle and lower thirds 0! the right femur there 
was a Urge callus The tissues showed two ad 
hcreait scars one antero-lntcmal, the other postero- 
crtemaL Each of these scars disclosed a fistula 
through which the denuded bone could be reached 
with the probe 

The roentgenograms (Figs. 38 and 39) showed a 
deviation of the oils of the bone. The ends of the 
bone were ccr\ ered by pNcrioateal callus A side riew 
ihowed that between the fragments there was a 
rarefaction of bone tissue corresponding to osteitis 
of tbe callus. In both the callus and the surround 
Ing muscular parts imaJI metallic fragments were 
discenJbje. 

Both fistuhs contained a large number of bacteria 
(Fig 30) 

Op<raiion November 16 Vertical indslon 
with excision of Lbe walls of the antero-lntemal 
fistula, liberation by means of the ruglne of the 
inner dde of the callus. The bony opening of the 
fistula was enlarged with the gouge and maDet 
Next, a funncl-sbaped opening was made in the 
coHos by means of the gouge forceps until the zone 
of ostddf wis reached which In the side view of the 
roentgenogram appeared as a light spot. This 
procedure wss repieated In the case of the postero- 
external bstula, and by this means one single and 
regular bone cavity was formed terminating In 
h^thy bone and opening widely to both sides of 
the tblgb 

FIoshlM every two hours with Dakin s solution 

After Decemoer 3 the antero-intcnifll wound 
(Fig 31) rapidly became sterile. The postero-cx 
temal wound was sterile on December 17 

CJwar* On December 33 the postero-cxtcnial 
wound had become linear in shape and closed up 
BponUoeously (Fig 33) The antero-intcrnal 
wound was finally sutured with horsehair 
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SUCnON-BULB ACTION OF THE GALL-BLADDER 

Bi OCEL WERELIUS, MJ) F^OS, Qdcaoo 


U NTIL \'ery recent tlmei the gali 
bladder wia nmversally conitdered a 
blUary re*en,’oIr The relative di*- 
proportion betrreeii the quantity of 
bOe secretei and the capaaty of the gall 
bladder hcnrevcr made «uch a theory tm 
tenable 

F Rost in a paper on cipcnmental work on 
the gall bladder cnumeratea the \'anoua 
theones a<L'anced m regard to the hmction of 
the organ In question, Sylvius held the view 
that the bfle production took place within the 
gnh bladder Orlab disproved th« theory by 
performing cholecvstcctomy on dogs demon 
stratbib that after remcmd of the gall bladder 
the bile sUU flowed into the duodenum 
BiUard and Cavulhe behe>ed that the 
tenadous bOe of the gall bladder tn 
T^th the thinner gall from the b\-er somewhat 
retarded the bile currenL Kalk considered 
the gall-bladder mainl> as a mucin prodocing 
organ W J MaYo*ad%anced the theory that 
it took the pressure oil the common duct as 
evidenced by the dOatatioci of this fol 
lowing diolecystectomy 
In operating on a piU-bUddcr case some 
time ago I noticed that the liver in its re^ra 
toiy cicursions produced a mechanical passiv-e 
contraction and relaxation of the gall bladder 
I noticed oltemstcl) a collapse of the fundus 
and a distention of the indented area corre 
spondmg to the respiratory movement of the 
Il\xr 

Tho of course mdicated that the intra 
cystic pressure varied m mspiratlon and 
expiration That such was the case was 
easily pro\-ed by the mtroduction of a tube 
mto the gall bladder of a dog connecting it 
with a mercunol manometer The accom 
panying charts show the \anaUon3 in pres- 
sure, corresponding in time to the respiration 
These aJtcmating changes m the prcisnre 
take place m the closed as well as m the 

ECB J I ■* F mU E nalb SadntM* 4ir OUb* Um FiOvt- 
bm.B, I tjr-ji-t nn cock OicilrrTMcktiKwc. 
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widely opened abdomen In order to registe 
thes e pressure changes under as normal Intn 
abdommal conditions as po«Ible, the tnt 
from the gall bladder can be earned throng 
the rectmn and anus and then attached to ti 
recording apparatus. The abdomen is the 
completely dosed. 

This contraction and relaxatwo of ti 
gall-bladder which undoubtedly is passiv 
takes place only at certain intervals. TI 
gall bladder as observed In the open abdc 
men, appears to be mostly of fixed dimemlon 
This is explained bv the fact that only i 
certain penods is the bile ejected Into ti 
duodenum At other times the sphincter ( 
valve at the entrance of the doct Into ti 
bowel Is dosed damming back the bOe Int 
the gall bladder Not ontll this reflex ol 
stiuction U done awa\ with will the masuj 
of the liver cause this aJteniate paail\*e cm 
traction and relaxation of the gall bloddc 
and rnddcTitallv its wtion acti^ 

The gall-bladder and the hver-duct ai 
arranged in exactly the same immni'ff ' u 
•tom^ lube with its bulb Now as ft : 
shown from the above that there takes plac 
an alternate contraction and relaxation of ti 
gall bladder it a reasonable to assume thi 
the same physical phenomena occur In ti 
bile outlet as m the manipulated Btcrmic 
tube During inspiration there », as ibow 
by the above expmfmcnt, a dedded Increase 
pressure of the gall bladder and undoubted! 
a pressure m the nsmmon duct Is a great dcj 
leas than In the bladder Thus the bile 
forod mto the duct As the least mistanr 
to the flow is In the direction of the duodenm 
(with open valve) the added impetus give 
b> the emptjmg of the gall bladder ni 
doubtedly enhances the cnrTent In th: 
direction. 

During expiration the mtracystic prcssui 
is greatlj lessened m fact it is negative, an 
undoubt^U the pressure m the common due 
is greater than m the bladder — ccmsequentl 
the bile flows mto the sac. 
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Fig I A GoO-Uidder ptcmuR duitgn — down stroke iisspmUon, op stroke esptmtioa. B Resplrs\ion — op 
stroke, InsplrstJon down stroke cxplmhon C time in second Interviis, At Wt oi cturt, tkrr dr\ira at nght fut 
drum. Teigbcd S3 poondi is ounces Etbrr snnthcfiu. 



Fig 3 A VirtatloDS la guli-kdadder pressxue. At left ol chart abdomen ciosed, at right abdomen opes Down 
trol^ losplmtioa, upstroke expiratlocL B Respirsdon— op stroke, Innnratios down troke ecplntion. C Tltne 
second Interrals. weighed >3 pounds is ounces Etbtf annthesLa 


The rapid relaxation of the bladder prob- 
ably produces a certain amount of suction 
thus again enhancing the flenv duodenum 
ward 

I\^th a proN-ed alternate mcrease and 
decrease of pressure m the gall bladder and 
connected m the manner that it is to the 
bileduct the gall bladder must by indis- 


putable laws of physics act os an accelerator 
of the bDe flow when the duodenal valve is 
patent 

I wish to c-tpress mj appreciation to Pro- 
fessor P Dryer of tho Department of Physi 
ology of the Um\-crsity of lUinois, who 
assisted by Dr C H Phifer made the above 
pressure traemgs 
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END-RESULTS OF NEPHRECTOATi FOR RENAL TUBERCULOSIS' 

Bi WILLIAM E LOWtfi MD FA-Ci ajoj TIIOUAS P SHUrC, il D LixvnAjn) Oco 


T he la> pubbc as wcU as membera of 
the mc^ca] profcksion are do longer 
content with operaU\’e statistic* which 
show only the mortaht) rate for while 
a low mortahty is alwa}** desirable it is no 
less important to know whether r not the 

r ’ation has cured the patient s dtjcase and 
what postoperative corapbcations if 
any have foDowed the operation In other 
worda, the succcis of any aurgica] procedure 
15 to be determined by its rnd results no less 
than by its attending me rtahtv rate 
In discusnng the end results in the cases 
here considered, we must hrat determine how 
tuberculosis of the kidne> is to be defined 
for if the leaon i conhned to the kidney 
the cure is compamtively simple and positive 
but if the ureter and the bladder are Involved 
also the problem and the resulu. are vnstJy 
different 

Tuberculosis of the kidncrv without InvoK'e 
ment of the ureter and bladder is companitix e 
ly rare however for In practically all cases 
that come to the surgeon the f>'mptcnns are 
referable to the bladder rather than to the 
Iddnei hor this reason disappoantment 
often comes to both the surgeon and the pa 
tient because in those cases m which the 
bladder symptoms are secondarj to grosser 
Uswns of the bladder and not due to imtali in 
from infected unne the symptoms, as a rule 
arc not relieved immediately and not mlrfs 
quentJy they ne\ er disappear entirely 

Nephrectomy removes only the focus of 
the infection in the unnarj tract. Never 
theJess the removal of this large focus enable* 
the patient to strengthen hi* resistance a^nst 
the invading infection and thereb) aids in 
the cure of the remaining lesions. Unfor 
Uinatcly the foe with which the patient has 
to contend is not easily subdued and the 
light goes over a long period of time often 
ending only in defeat 
It 13 our purpose In this paper to consider 
the result* of nephrectom} for the relief of 
renal tuberculosis as thej are ihown by (i) 


the immediate mortahtj rate (a) the late 
mortalltj and (3) the persistence of the symp- 
toms As will be seen our postoperative 
resoles are very similar to those reported by 
Cabot and Crabtree m thar recent paper 

I The immediate morUihty rale The 
factors which influence the Immediate mor 
tality rate are (a) The condtitoH of the ^lienl 
at the time oj operation If good result* are 
to be secured the patient rau*t be in os good 
a condition as possible m order that be may 
withstand the ihock and tramna of the opera 
tion. It IS especially necessary also to secure 
the roa\imum function of the other bdnev 
(b) The tetkjiujue of the operation There is 
no doubt that the immediate mortality rate 
may be lowered by gentle rather than rough 
monipulatioQ by making the indsioQ so 
ample that the kidney may be delivered 
with but slight traction and by protecting 
the wound against such infection as might 
follow the breaUng of on abscess. Smee the 
type of anasthesa has its inHuence also we 
use bgbt nitrous oxide anmsthesia, addutg 
ether onl> if it is necessary 

3 The late mariality rate These factors— 
the condition of the patient and the mjerative 
technique — influence the late mortalit) even 
more than the immediate mortnht) To the 
extent that the seventy of the opcmtlonlowcn 
the patients resistance will convalescence 
be prolonged or life endangered Rough 
manipaJation* may moke it impossible for 
the tissues ever to recover suffidentlj to 
combat Infection 

Tlicre 13 still a diflcrenco of opinion os to 
whether or not the ureter should be removed 
at the time of nephrectomy For ourselves 
we discontinued doing it some time ago for 
the reasons that (i) lU eiasion adds material 
ly to the severity of the operation and (3) 
we ore not convinced that the removal of 
the ureter helps to relieve the symptoms as 
long a* a tub^culous lesion remains In the 
bladder for If the ureter is erterudyrdy in- 
volved tie bladder also Is affected. 
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In the combined statistics of Dn Bunts 
Cnle and Lower the mortahty rate for 
nephrectomy m cases of renal tuberculosis 
is 2 3 per cent, while a recent series by one of 
us (W EL) comprising over 100 consccu 
Uve nephrectomies for vtuious lesions shows 
an immediate mortahty rate of less than i 
per cent The remote mortahty In the 
majontj' of cases has been due to tubcrcu 
lous lesions m other parts of the body such 
os tuberculous pcntonltis general miliary 
tuberculosis and pulmonary tuberculosis 

3 The persxslence of xymptoms We re- 
gret to say that too large a percentage of 
our cases still have persisting vesical sympn 
toms, frequent unnation bemg reported 
most commonly For the relief of th^^ con 
dibon nearly everjlhlng has been tried but 
as a rule with httle or no success it should 
be noted however that m many of our pa 
tients the bladder had become so extensively 
mvohcd and Its capaaty so reduced that 
immediate relief could not be expected In 
the majonty of our cases the imtation was 
reheved although m man) cases some fre 
quency of unnation persisted To this 
howe\er the patient had become $0 accus- 
tomed that It no longer annoyed Him greatly 

The necessity of prescribmg a proper r6gi 
men is too frequently o\erlooked Many of 
these patients return to the environment m 
which they lived during the early develop- 
ment of the disease — too often an ennron 
ment which affords no opportumty for a 
hygienic r6gimcn by which the patient 5 
powers of resistance may be increased These 
patients must be properly advised and placed 
where they may have the full benefit of those 
factors which aid m the arrest of the tuber 
culous process fresh air good food^ aod con 
gcmal surroimdings 

As has been noted by Cabot and Crabtree 
very early cases with small multiple foa 
in the Lidney often do not recover as promptly 
or completely as those cases m nhich there 
is a larger localised abscess because in the 
latter the tissues ha\e developed a certam 
immuni ty This fact, howev cr is not an 
argument for deferring operation, for there 
is olwayT the danger that other organs may 
become mvolvcd by the extension of the dis- 


ease and thus for medical treatment has 
shown no cure for tuberculosis of any portion 
of the urinary tract Prolonged treatment 
of these patients for other conditions is still 
too prevalent A majority of the cases of 
tuberculosis of the kidney which are referred 
to the surgeon have been given on mcorrcct 
diagnosis and have been treated for non 
existent lesions such os on encroachment of 
the uterus on the bladder if the patient be 
a woman or a specific infection, if the pa 
dent be a man It is the duty of the urologist 
to educate the general profession so that they 
may recognize early the presence of tubcrcu 
losis of the nrmnry tract, and may diffcrcn 
bate the symptoms caused by this condition 
from those caused by other lesions 

STATISTICS 

This paper is based on a study of the end 
results of nephrectomies performed by Dra 
Bunts Crile and Lower the senes including 
87 consecutive nephrectomies for tuberculosis 
of the Udney Operations performed with 
in the lost year are not induded smee the 
end results cannot be determined 

ImmedtaU moriality Among these cases 
there were two deaths withm four weeks 
after the operations and before the patients 
left the hospital The cause of the immedmte 
mortality m the first case was probably shock 
the patient being m a very precanous con 
ditioQ before operation and the removal of 
the kidney difficult This was one of our 
carber cases and the operation was performed 
without the prchminary preparation now 
employed The second patient lived three 
weeks after operation autopsy rev calmg the 
fact that the remaining kidney was decidedly 
tuberculous. 

Laler morUthly Of the cases ahowmg a 
later mortahty two died of general tuberculous 
peritomtis four of pulmonary tuberculosis 
while the cause of death In the remaining 
four la not known. The longest mterval be- 
tween operation and death was seven years 
this patient dynng of pulmonary tuber<^ 05 i 3 
at the age of 37 

Persistence of the symptoms Forty five 
replies were received to letters sent out Jan 
uary i 1916 in which complete data on the 
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present coodiUon of the potientb were re 
quested These reports were compared with 
the ease hist/ rics to determine the reiation 
of the pcriistent s^Tnptoms to those present 
before opxinition 

a. Petnjul and frequent urination In 48 
per cent of the ca-^cs with painful and fre- 
quent nrmation before operation some bifld 
der symptoms persisted abnormally fre- 
quent urination btmg the most common 
The history of each t these cases showed that 
bladder trouble hal extended \xt a long 
p)enod pnor to operation Of the 9 per cent 
who reported no definite iinpro\emcnt in 
the bladler sjTnptjms, each one had pro- 
nounced bladder invoKcment at the tune of 
operation Ty.cQt> per cent reported that 
they were m perfeit health and all the rest 
that thej were greath improved One man 
who had been jperated upon eight years 
before reported himsdf as cnUrelj cured 
although his histon showed that for three 
years pr<\iou to operation he had complain 
ed jf frequent unnatioQ a symptom which 
peraated for tec months after the uephrec 
tomy 

b Pam in back and tide Pain in the 
back of a cobeky nature was reported by 
ra patients while 35 reported pain of \-arying 
degrees m the back sde or hip 

In those casesm which there were no demon 
strable bladder symptoms at the thne of 
consultation a definite history of bladder 
trouble at some pre^'K)Ui time was always 
obtained The dilcf complaint m these 
cases was citherdoll or sharp pomin the back. 
In these cases the "V ray was a valuable 
diagnostic aid while operation re\'eaied an 
old caseous kidney which had resulted from 
cither partial or complete autonephrectomy 
Each of these patients made a complete 
reco\ery from ha operation and was able 
to return to his old environment and to carry 
on his work os before One cose of this ti’pc 
was operated upon su years previous to this 
report and had made a complete recovery 
All were cntireK relieved of their fonner 
symptoms 

c Renal kiTtnaluna Of the entire senes 
44 had hicmaturia, this being the onl\ !»ymp 
tom in tvro cases m one of which the blowing 


was painless \\Tiere the biemorrhage was 
from the kidney it subsided after operation 

d Pui tn urine The majonty of the 
cases, m which before operation pus was 
present in the urine m connection with 
bladder lesions reported that this symptom 
stiJl persisted 

e Duration of symptonu In our series, 
the shortest duration of symptoms before 
operation was three weeks the longest, 19 
years. Patients usually wait from eight 
months to three \cara after the appearance 
of the first symptoms before seeking surgical 
relief We ^d six cases in which the symp 
toms had persisted more than four vears 
five being women and one a man a physi 
ggn The prolonged period in the women was 
due m eaii instance to the fact that one or 
more of the genital organs, usually the uterus 
was considered the cause of the trouble In 
the cose in which the svTnptoms had persisted 
for only three iveeks, the rchef was almost 
iromediate, and the patient rapidly gruned In 
weight. This man had reniamed in good 
health to the time of the report, a pienal of 
two years In another case a well nourished, 
robust looking man had complained for ifz 
weeks of sharp stabbing pfuni. m the left 
abdomen associated with sbght burning on 
urination the first miimation of any patho- 
logical condition being the Urge amount of 
albumin present in the unne when he was 
examined for life insurance \ephrectoray 
for a tuberculous kidney brought him im 
mediate relief 

After operation the duration of symptoms 
referable to the bladder b quite variable 
three cases bang recorded In which rdfef 
was immediate and three in which the 
symptoms disappeared within two months. 
Most coses in which the svmptoms have per 
Btsted for more than a year before operation 
do not experience much improvement during 
the tint year ajter operation Of those of our 
cases whose symptoms had persisted to the 
time of their report only five considered 
themselves ufiimptovTd 

f Sex The cases in this senes included 
46 women and 41 men 

g Agr The average age of our patients 
was ^3 the oldest patient operated upon was 



LOWER AND SHUPE NEPHRECTOm FOR RENAL TUBERCULOSIS 525 


63 years of age the y^oungcst was i6 46 were 
in the third and fourth decades of life and 
but nine were o\ er 50 Our study therefore 
tends to confirm the conclusions of others 
that renal tuberculosis most frequently oc 
curs before middle life Contrary to the 
statistics of many urologists the reports of 
our older patients were not favorable in 
spite of the fact that in two of the cases 
calcareous dejiosits were found in the kidney 
removed 

h- Family history Of our cases 18 re- 
ported the existence of tuberculosis In some 
member or members of their families 43 
gave a negative report while no statement 
regarding this pKimt is found m the remaining 
case histones 

1 Kidney involvement As far as can be 
determined m only two of the operative 
cases in our senes were both kidneys In 
volved. We are incluaed to believe how 
ever that involvement of the second kid 
ney is present oftener than our operative 
records show for judging from autopsy rec 
ords about two-tiurds of all cases are bi 
lateral 

j Weight There are no exact records of 
the amount of weight lost before operation 
Among our operative cases m the last fiv-e 
years however with the exception of two 
one weighting 270 and the other 190 pounds 
all lost weight before operation The two 
greatest postoperative gams m weight were 
74 and 75 poimds. Only two of our cases did 
not gam at all while one reported that he 
was losmg weight. The average gam for 
the 31 patients who reported regardmg this 
pomt was 31 3 pounds 

k Technique of operation The early cases 
In our senes were operated upon under ether 
but dunng the last five years nitrous oxide 
with local aniDsthcaia has been used. The 
general operative technique has remained 
unchanged A long obhque inasion is made 
to give free access to the kidney and If pos 
slblc to allovi its remov’al without rupture 
Very rarely is it foimd necessary to fracture 
a nb m order to reach the kidney The ureter 
IS separated to a pomt as near the bladder ns 
possible without makmg another Incision and 
after bemg ligated v\ith chromic catgut is 


cautenxed either with the actual cautery or 
with carbolic add If the wound becomes 
contaminated with pus, or if there is much 
oozing drainage is instituted 

The mam consideration m the operation 
is to produce as httle shock as possible 
Shock 13 minimized by having the patient m 
good condition before operation by losmg 
the least possible amount of blood and bv 
gentle manipulation Hemorrhage is checked 
almost entirely by means of a special pcdl 
dc damp which grasps the entire pedlde 
and allows the stump to be ligated with a 
non slippmg ligature Every effort is made 
to avoid trauma and manipulation m remov 
mg the kidney m order to impair as httle as 
possible the resistance of the local tissues 
and to prevent contamination of the woimd 
with pus. In the earlier coses the stump was 
hgat^ with a hnen suture. This retarded 
the healing of the wound smcc a troublesome 
smus always persisted until the ligature was 
removed In recent years this delay m heal 
mg has been eliminated by the use of chromic 
catgut 

Any type of masion and of operative pro- 
cedure may be used provided the patient is 
in good condition before operation and pro- 
vided that hcemorrhage and trauma are ellm 
mated as much as po^ble With the excep- 
tion of the two cases already ated, each 
pwiticnt in our senes made a good recovery 
as far as the nephrectomy is concerned The 
persisting bladder symptoms alone gave 
trouble smee of course the operation of itself 
did not rchevc the local lesion except by 
preventing further infection from the diseased 
kidney 

I Wound healing and poslopcralive com 
pliccitons In 17 cases no data m regard 
to wound healmg were given three reports 
stated that the wound had not healed three 
had gained m weight and had had no trouble 
aside from the mcon\’emencc of dressing the 
smus The longest period of time reported 
as elapsing before the wound healed was four 
years the shortest eight days In 29 cases 
the healing was complete within a month in 
21 within a year m 16 before two years had 
elapsed 

Suppression of unne \ras not reported in 
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any my and but one caac of postoperatl\'« 
hertna 

Of our caaes 8 i per cent are classed as un 
finpro\Td this number mchidlng thoae who 
have lost in weight, those whose general 
condition Is below normal and those who 
•till have tronblesome bladder symptoms of 
active lesions m the urinary tract. The 
aired cases comprise 6o per cent ot aD and 
Indude those who have gamed m weight 
those whose bladder symptoms have ceased 


or subsided and those who have been able 
to resume their work 

CONCLUSIONS 

I Renal tnberculosis generally implia 
infection not only of the kidney but of the 
ureter and bladder also 

3 The length of time during which bladder 
symptoms pemst a/Ur operation is directly 
proportionate to the duration of the same 
symptoms before operation 


LIGATURE OF THE INNOMINATE ARTERY FOR CURE OF 
SUB(XAVIAN ANEURISM 

By PAUL r ilORF XI D Ckcaoo 


T he first recorded hgation of the umom 
mate artery was performed by Valcn 
tine "Mott In i8i8 the patient dying of 
scpcs and aevondarv haanorrhage on the 
twenty sirth da\ In spite of the fnght/ul 
mortahtv the operation was repeatedly done 
as It offered the onl> dunce for cure of a 
condition otherwise hopeless 
In 1005 Sheen reported a succesaful cose 
and collected all the reports of successful and 
unsuccessful cases. He also collected reports 
of attempted ligations of the Innonunate 
artery In 1915 Thompson reported a case 
operated upon b\ himsdf which ended fa 
toll) and brought the bterature down to date 
As this operation is oiil> rarelj performed the 
following cose operated on by rayscif in iqii 
• etms of Kuffident importance to be added to 
the series 

F A\ T male, 55 &r»l coraoltcd me May 
10 1911 giving the ToUowing hatory F r the past 
five or ila yean he baa been auffering from i tennli 
tent, paroryimal pain, beginning in the ddlold 
region of the right ahonldcr and radiating to the am 
and forearm- During the last two 0 two and ooe 
half year* he baa tal^ treetmeat* for thtf tro ble 
from an oateopatb, consisting of massage more or 
leM aJcQftilly cam^ out About sir months ago 
■wben the pain was particularly Intcnae he wa* 
given an unusually vigorous trestiomt by the 
osteopath. During the mampulatfon the patient 
Sbw. An Sari Jtiy 

nvapma lUJ h Jan. 


states, the opentor knuckles made severe pressure 
in the right lupraclavinilar region, cansinf such 
pain that be aied out tad protnted against the 
treotmaU Nothing unusual was ootm at the 
tine b t nert morning t pulutmg swtlllDf about 
at Urge at a pigeon s efg ilMaed In the right ropa 
lawTiIar fossa Hus swelling fradaiHy Ino ea sed 
in sue up to the time be cane u^cr my Dotice, the 
pom In (be meantime increasing fenw 

Ft tUai kw j No iidciim of any importuet. 
No \-enmal tuBorv Padeot say* beore the pain 
began In the right am be bod for many years been 
etnpioved u shipping dak in a povrdes 

fart r> In this capacity he doily haodleu mony 
case* f goods tb t weighed about eaghty poonds. 
Tbese had t be piled on trucki and sbel^ and 
many of them lifted high above bis head. Whether 
tbfs muacuinr exerti n acted aa a causative factcc 
I am unable to say 

Physical evaminatio showed a fairly weD notu 
Isbed gcDvraJ coodition. He btd a somewhat 
anxlotis expression and the face showed evidence of 
physical uflerlng The general examination was 
negative except that the radial pulse seemed rather 
hard® th»n normal fra mnn 01 his year*. In the 
right suprascapular foasa there was a swelilngi 
foaifonn in shape about as large SJ a bo s 
which was limited internally by tie ooter margins 
of the sraleni muidea. The overlying skin was no- 
oltercd and freely movable otct the swelling TJ>e 
tumor itself was soft and compreocible. It polsoted 
syncfaronouily with the cardiac systoie, and c* 
ansmlirino a loud syitcdlc bruit was andinle. The 
radial pulse was alike on the two that on the 
right dde not delayed. 

Diegaerfr Aneurim of the third portico of the 
right subdavian artoy D was decided to ligate 
either the first part of the suhclsvion artery or the 
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famomlnate for the care of the aneuriim The 
gradual but iteady Incrcaae in sue of the tumor as 
well as the luffenng of the patient seemed to Justify 
this radical measure. 

On May 37 iqii the patient entered the Chicapj 
Policlinic Hospital The next morning, after the 
usual preparation he was placed un^ general 
anesthesia with ether An incision was made 13 
centimeters long beginning 6 centimeters above the 
davicle. After dividing the atemal and davkular 
attachments of the stenomastoid muscle the Inner 
third of the clavicle was resected subperiosteally 
and disarticulated from the manubnum. This pro- 
cedure gave free access to the lower portion of the 
right common carotid which was mllowed down 
to the innominate. The right lubdaNdan artery was 
traced outward to the inner border of the scalenl 
The aneurism was then seen to involve the second 
part of the subclavian In view of the fact that the 
artencs of the patient showed at least a moderate 
degree of sclerosis It did not seem desirable to place 
the ligature on the first part of the subdavlaii In 
close proilmjty to the aneurism. It was therefore 
decided that the ligation of the Innominate was 
necessary The vessel was isolated bv blunt dis 
section and two heavv kangaroo tendon ligatures 
placed and tied- A third ligatoro was tied about 
the common carotid near Its origin Pulsation 
ceased at once In the oncunsm and also in the right 
radial artery Closure of the deep parts with catgut 
and the skin wound with sllkworm-gut followed. 

The patient was In good condition at the end of 
the op«^on which took an hour The right arm 
was packed in absorbent cotton and placed m a 
slightly devuted position. There were no symptoms 
of cerebral disturbance. During the next few da)-* 
there was considerable pain in the right arm, which 
necessitated a few hvpodermics of morphine. The 
ancunim became hard and firm to the touch At 
the end of two and one huff weeks pulsation in the 
right radial was quite distinct, and at the expiration 
of three and one-half weeks pulsations began to 
reappear In the aneuriim The patient then left the 
hospital feeling well tho neuralgic pain having al 
most entirely disappeared. The hand end arm 
remained somewhat atrophic and stiff for three 
months but persistent maxsan and pkossive motion 
eventually caused these to disappear entirely 

Slaioj pratstnt The patient now has occarionnl 
attacks of pain In the right arm which are some 
times precipitated by working The aneurism mea*- 
nres 6x5x4 centimeten. The wall is firm and 
strong except on a area about 3 centimeters In 
diameter It has Increased only slightly in tire. 
The patient expresses himself as m cU sat^ed with 
the result inch as It is and penistcntly refuses a 
further operation for eiosion of the sac. 

Up to tlie present tune there arc on record 
including the ense here reported 53 ligations 
of the innominate artery of which 40 died and 
13 reco\ercd Twenty -one were operated 


upon m the pre antiseptic penod (before 1871) 
with one rccovcrv ITie patient was operated 
on by A W Smythe of New Orleans in 1864 
for a subclavian aneurism both the innomi 
nate and subclavian tirtcnes being tied In 
spite of secondary bremorrhage occurring on 
the fourteenth, thirtv third and fifty first 
days the operation was followed by ultimate 
reco^c^> a ligation of the \Tirtebral artery 
being found necessary on the fifty fourth day 
to control haanorrhage. The causes of death 
in the other cases are as follows hremorrhage 
13 sepsis 4 shock 2 and cause not mention^ 
m one 

Since 1871 32 cases have been operated upon 
with 12 recoveries, a mortality of about 62 
per cent. The causes of death were as follows 
sepsis and haemorrhage 9 hamiorrhage 
3 cerebral lesions onamia thrombosis 4 
chronic nephritis i broncho-pneumonia, 
I cause not assigned i and shock i 

Efffct of ligation on tlie anennsm Of the 
13 cases that recovercfd ii TN-erc operated on 
for aneunsm Of these 1 1 4 were cured per 
moncntly and in 7 the aneunsm returned in 
one as early os the third clay and one after 
ten years Two of the cases that were cured 
had a hgation of the innoimnate and carotid 
and two a hgation of the innominate orterj^ 
alone Among the cases recurred, the mnonu 
nate and carotid were hgated m two instances 
the innominate carotid and \xrtebral In 
one the innominate carotid and first portion 
of the subda\mn in one and the innominate 
alone in three instances. The conclution that 
must be drawn from these considerations 13 
that the additional hgation of the carotid has 
htUe influence on tho chances of a cure To 
obtain this subsequent operations ha\c been 
performed where hgation of fbc innominate 
carotid ha« proved inadequate Sheen 11 
gated the second portion of the subclavian 
artery to obtam a cure and Saigo^ twice made 
on excision of the aneunsmol sac when hgation 
of the innominate pro\*cd ineffectual To 
obtain a higher percentage of permanent 
recoi.'enes without mercasmg the danger to 
the patient may not be possible. However 
xt does seem that if the aneunsm is sacular 
and not too large that Matas method ought 

Dcit«d« Ztac^ f eXu !■■■ » 117-440. 
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If possible to be tried If this method fa not 
adaptable to the size or shape of the anettrism, 
eidsion of the sac might be attempted a 
treatment which pro\’ed snccesJul in the two 
cases reported bv Sjigo If neither of these 
two methods is poi^oblc a distal hgation of 
the nrill nry artery in addition to the pronmal 
ligation of the Innorainate combmed with the 
ligation of sotral r all of the branches of the 
subcla\‘ian might increase the chances of a 
permanent recoven 

■^1 to the material to bo u>ed for the ligation 
it seems to me that there can be no question 
lidflA \n nlisurluble pliable ligature of 


generous site that will remain for three or four 
weeks or a little longer would seem to be Ideal, 
and cither kangaroo tendon or heavy chroml 
cazed catgut may be used It might seem im 
necubsarv at this period to draw attention to 
the ncccsjdtj of strict asepsis In performing 
tbo operation Still the occurrence of sepsis 
and secondarj hjcmorrhage, after operatton 
c'cn since the beginning of the antiseptic 
penod (tttscs of Ca>'‘ 1S97 and Bums* 1908) 
bcrvc as an excuse for emphasizing this self 
evident necessity 

Bi>4C« U 1 S J So; axm i 
Bern ] Sm U Av. ool Vor 


EXPLOR.\TOR\ LAP-UlOTOM\ 
It* Lsl akh Miscss 


B I IltRLF I{ P\kkl-i> '1 D 

E \PLi)RATOR\ laparotomy b justi 
hable when used as a diagnostic re 
course in connection with or follow 
mg the use of all other available means 
to that end Only after a complele and 
thorough examination uobzmg all dlagnus 
tic aids may an esplorator) mdsioo be cm 
ployed Bv it b obtained the Information 
which direct access to affected and correlating 
parts can give Such a laparotomy obviously 
b a dbgnoshc measure but it should be the 
aim, as unquestionably it is the duty of the 
surgeon to limit the exploratory featore to 
the minimum It then remains to detennine 
further whether the condition found b oper 
able or inoperable and if operable what 
surgery U warrantable W ithout careful 
prcJimuiary study of the case even the most 
cipcnenced operator has no license to go in 
and find out, as so often is done following the 
mere application o{ hands to the abdomen and 
a glance at the chart Such superficial work 
deserves more condemnation for the whole 
tale or the occasional cutter than does the 
shotgun cure all dose for the pIQ vendor 
It follows therefore that the misuse of an 
eiplorjtor} laparotom) B to open an abdomen 


r\Cs ttrr iioKi c 

without prenous complete examination Too 
often it b the practice to make it a short-cul 
route because of jts comparative simplicity 
and relative safet> if it is granted that there b 
such 0 tbmg as a simple herniotomy or 
appendectomy 

Ol necessitv using the knife without 
proper thought must plunge the wielder Im- 
mediately Into a period of uncertainty as to 
(1) what mac be encountered (a) what to do 
with an uaiamfliar difficulty (3) when to 
terminate an excursion mto the unknown 
and (<) how to get back to land without losing 
either jiatient or prestige. The disastrous 
results of this uncertaint> usually are not 
discovered until after the teonuution of the 
ordinary hospital convalescence. 

In general modem osepib has made ex 
pioratory laparotomy too easy and too safe. 
Ulth even a hmlt^ surgical training the 
aseptic habit b aulckly acquired Trinting it 
possible for fools to rush In where angels 
fear to tread Immediate danger to life 
is greatly lessened when the work fa done In 
an up-tCMiale hospital, with the protection of 
the rubber gloves st^c linen, instruments 
and sutures afforded. The knowledge and 

tf* 
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trairung of an intelligent surgical nurse are 
provided an alert interne assists and a safe 
expenenced anrcsthetist carries the patient 
through the danger of prolonged narcosis 
The patient rarely has any conception of 
the thought care and experience in\'olved m 
the routine technique which has been dc 
vclopcd m that operating room and to which 
he owes his life Naturallv but incorrectly 
he credits this to the skill of his doctor There 
fore unfortunately modem asepsis has afford 
cd an opportunity for a playground for ignor 
ance cupidity and deceit, 

John B Roberts (i) says Reflection upon 
the causes of diagnostic error should 

lead to the value of encouraging a doubting 
mind and to decided skepticism of 

the snap diagnosis The gynecological 

buUetm board announces abdominal sec 
tion or section \\ hilc formerly section 
meant autopsy it is now used I suspect 
to cover a reserved diagnosis Some- 

times it is the resort where doubt exists in 
the mind because of msuffiaent knowledge 
of the physiology and anatomy of the human 
organism and a careless application of the 
knowledge possessed 

The constant aim in medicine should be to 
lower the mortaUtv rate Internists and sur 
geons alike continually strive to clip o0 small 
fractions of their percentages of fataUty 
Death, or even the slightest degree of invalid 
ism subsequent to operation seems more 
reprehensible than anything that happens 
to follow any other practice Further but 
gical responsibility does not cease with the 
return of the patient to his room alive follow 
cd bv a short conv*alcsccnce devoid of pus 
the symptoms must be cured or at least 
dimmish^ 

Were it not for daily exhibitions of opera 
tions which resemble the results of railroad 
accidents a discussion of this question would 
be supererogation It is a deplorable fact 
that m most hospitals it is not uncommon for 
a doctor to enter a case prciiare for the opera 
Uon cut through the skin peck aroimd on 
the pentoncum and then immediately beg 
the interne to tell him what to do next or m 
a panic request him to finish the job 

Incredible as it ma\ seem uttcrh unfitted 


and often with full knowledge of their unfit 
ness many doctors will essay to operate and 
unfortunately will continue m the practice 
until the future develops some plan for their 
repression 

Bv wav of illustration bvo inadents of 
recent occurrence are related 

First the case of a yoimg woman aged twenty 
four pregnant five months with a marted Graves 
dls^e tile symptom! of ^hich dated back several 
yTars In the hutory Is found a record of five dif 
ferent operation! within the loU two y cart It will 
not be hard to guesa that the first oi these was an 
incision over WcBumcy s point to remove the ap- 
pendls The next was through the median line 
during nhich opcmtlon the surgeon claims to have 
rcmovetl the same appendix B«idc3 the appendix 
he also took with him one tube and one oviir\ 
The next procedure was a dilatation of the cervix 
and the removal of some hccmorrholds Then some 
more hscmorrhoids were homed off and lastly the 
tonsib were Sluderised Thu patient was m 
two different hospuaU of some reputation 

ihirlng the coane of these treatments the real 
condition the bypenhyroidijin never wu discover 
ed and the patient nerw has a mpidous spot m the 
right apex a heart poisoned almost to collapse 
eyes popping out of her head, tremor so great that 
she bos iiJht^ty in holding a glass of water and a 
uterus five months prenanL 

Second a woman of forty fiv^ with a biliary 
fistula of severtd years standing ‘Ihe history shows 
two laparotomies and innumerable dressings In 
chiding the use of probes and small curettes and 
the long-continued maintenance of a rubber dram 
age tut* In this case the diagnoiii seems to have 
been made and confirmed as the doctor operated 
for gall-ftonei and removed two He toW the pa 
Uent honestly that he felt another but was nnsble 
to get It out He stitched the gall bladder to the 
■Hn and instructed the jatient never to allow an\ 
more surgery as the procedure of dosing the fistula 
probably would prove fatal The rcsuJtmg per 
monent drainage was so distressing that the patient 
again went to the operating-table, again came out 
Olive, but was unable to obtain any information 
from the second operator regarding what had been 
done Her fistula still persisted and more surgery 
was demanded TTie loirly simple procedure of 
complete removal of the g nH bladder with the stone 
In a pouch rchev^ the condition and cured the 
patient 

The first of these two cases shoe's operative 
work with no thought of preceding It with an 
intelligent diagnosis In the second case a 
diagnosis had been made which the cxplora 
tion of the abdomen prov'cd. It shows more 
conspicuously however the unfairness to the 
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patient and to the good repute of turgery 
where one unable to copc^ilh a not particular 
If dJfScuJt condition got beyond hia depth 

IMxerc m the category of a aacntibcaUImg 
should a be placed wh j eihibiU a hand 
ful of gall stones which he has just remox'cd 
but who has sent the patient away with one 
undiscovered in an accessible part of the bd 
iary tract and a gall bladder corefullv stitched 
to the pentoneum or the stm^ Or the so- 
called surgeon who leaves an appendix which 
has eluded his most careful search along the 
white line even to the turn of the splenic 
flexure Where does the surgeon Wong 
whoM entire bag of trietj consists of an ability 
to ranioNx a normal appendix, resect or re- 
move one or both ovaries one of both tubes 
and perhape dram a gall-bladder’' flc con 
have no conception of respect for the vitoJitv 
of tissue especially the peritoneum do 
thought of the effect of resulting ndbcsioos 
and no regard for the organic funcooos neccs- 
sarv to the future usefulness of hi patient 
Unfortunately bis name is Legion 

Goinga step further another groupof opera 
tors thoruughly invesdgnte and diagnose an 
abdominal case Not infroquontly before 
opening the abdomen, they dedde upon the 
operative procedure to be ondertahen. There- 
fore It happens that m their hands a ensrto 
enteroitomy will be performed as the result 
of a tiled plan before operation without ao 
exoiTu nation of the stomach itself after open 
mg the abdomen, A thorough eiominatioD 
of the stomach mig ht shnT it to be nor 
mal and lead to further micstigation of the 
abdominal contents with the locution of 
the pathology in the gal] bladder or perhaps 
the appendix, much to the benefit of the 
patient. 

H A. Black (3) in discusamg a paper b> 
F Gregory Conndl on Pseudo Apponicltis 
thinks that fn chronic gastric disorders there 
probably is greater confusion than in onv other 
condition within the abdomen as applied to 
chronic appendicitis- In these case* the 
roentgen mj the test meal or even hxcanor 
rhage from the stomach, does not and should 
not convict that organ of ulcer The absence 
of pain and tenderness does not absohx the 
appendix from possible guilt Of course 


these cases usuollv can bo demonstrated by 
operotion, bat It is much more pleasant to 
be confirmed rather than confounded by our 
optratisT; findings. 

Vn abstract from on article bv D B 
Pfeiffer (j) on factors influencing the present 
mortality of pontomtis u mtcresting He 
concludes from the compiled statistics of 
the results of vanous preliminary treatments 
in cases of appcndiatis complicated by local 
and diffuse pcntomtis that, even before 
undertaVing to operate mteUlgent care as 
dictated by experience is necessary He 
protests against the stereotyped methods 
of treatment of abdominal pam and colics. 

The great pitfall for the practitioner lies 
first in ihe fact that manv abdominal pains 
are not due to surgical conditions and 
second in the diflicuJty of differentiating 
surgical disorders from the non-surgicaJ m 
their earlier stages Until a few yean ago 
the purge was th ught to be a very good In 
troduclion for the treatment of any disorder 
abdemina! or otherwise I\Tien the prac 
tiUioer learns f* tre it oil cases of abdomina] 
pain with masterii mactinty during the 
penxi of indeterminate diagnosis when he 
does nothing that runs counter to the pno 
dples of treatment set forth then 

the sulisequent morbidity if not morUhty 
from the acute abdomen will approach the 
vnnisbing point. 

Agam quoting Roberts (4) Potential 
dangers should not always lead us to take 
opi.ratI\t risks Sometimea the ansathetk 
IS more dangerous thxn the operation, A 
shorp knife u more dangerous ^ the hands 
of a clever cutter tlmn a doubting mind 
in the skull of a thoughtful surgeon who be 
Ueves that aH problems cannot be solved by 
a keen edge alone Surgery must be regarded 
as a science a part of all science and not a 
mere soohitic If those who pose as surgical 
speonJists wish to rank with the wise men of 
the earth. I freely admit my dubious mental 
attitude to dogmatists m surgery saenco and 
rehdoiL TTie Creator seemed wiser than 
author* of the latest fads in ope^ld^•e tech 
nique The human animal needs tonaDs ap- 
pendix mfimmar y glands ovories uterus 
and even the colon. 
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There u another phase of the question 
worthy of mention, namely the rush of an 
able man with too much busmess. The fol 
lowing ca^ea haic come to attention 
recently 

Y patient with an indlgatoon went to one of the 
surgical mills and was pla^ In a ward for dlagnools 
He was receiving the attention of the roentgenologist 
when on the morning of the third or fourth dn> the 
operating force took him to the operating room, 
irtere he was pat to sleep and hU gall bladder 
removed. In a short time it was found that It was 
a gall bladder near by that needed the ectomy 
Later after proper careful scientific Investigation 
an internist olagnosed the case oi one of appendi 
dtis The appendkwas rerrwved followed by relief 
of the mdincfttlon. 

Two similar Instances occurred elsewhere. A man 
m a ward being treated for typhoid and aboot 
convalescent was taken to the operating room, much 
against his protest anjcsthetifed and bis appendix 
removed. Fortunately he recovered. The ap- 
pendix scheduled for operation was In the next bed 

A patient was befog prepared for kporotomy 
and was partially amestnetited when apparenUy 
the thought occurred to the surgeon that he had 
better determine which side the hernia was on. 
The interne when questioned, did not know nor 
did the unwritten history sheet state. The patient 
was allowed to wake up and was asked what side 
the hernia was on. He was then re-anjcsthetiaed, 
and a brilliant herniotomy performed 

Allow me to rdate one more Incident fflustrating 
a different variety of work. A referring man sent 
a patient to the hospital scheduled a laparotom\ 
and called up the surgeon. The next morning the 
patient was anjathetiied and prepared and when 
the surgeon walked Into the operating room ready 
to begin he noticed a peculiar odor Instead of 
proceeding with the laparotomy he mad© a 
vaginal exagd nation and found an mopjcrable car 
anomo. Inquiry proved that the opieration had 
been advised from the symptom of abdominal puin 
alone and neither the referring man nor any of 
the hospital staff had made an examination. 

Is it an> wonder that wr are in disgrace 
and that much of our business frequently 
cxjDies to us only under protest, and because 
there 13 no other relief? 

Par be It from me to attempt to put a finger 
upon the factor at fault. The responsibility 
IS too widely distnbuted for that My desire 
Is to emphasize the well known fact that these 
e\’ils exist In some way somehow let us 
get together as honest thinking human 
beings and gi\'e to the patient the chance 
he descr\e 3 and our profession a chance to 
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get out of the mire. If it means a labor union 
let us follow the lead of our professional 
fnends the school teachers If it must be 
group medicmc, aa advocated by our friends 
In Boston let us endorse Cabot In his views 
and put our weight behind him 

It hardly seems possible that these extremes 
will solve the problem and no doubt we will 
continue to flounder continue to theorize — 
yes c\en agitate ^ to the time when we can 
get together for the benefit not only of our 
patients but also of ourscU'es Confronted 
as we arc with powerful insurance corpora 
tlons beating down our fees labor umons 
demanding free state medical service for all 
whose incomes are one thousand dollars or 
under and our own constant efforts m pre\ en 
live medicine and the elevation of license 
requirements for ourselves but not for osteo- 
paths chiropractors and so forth the time 
has am\Td for us to prove to the public, by 
givmg them value receu'ed that we no longer 
win W their football 

To escape the toe of the boot of e\’try ams 
teur legislator and the shyster lawyer we 
must get back into a corresponding piosition 
in the mind of the public to that occupied by 
the general practitioner and household ad 
viser of sev0^ decades ago How can wc 
expect to obtain — above all to deserve — 
the respect of the public if we cannot at least 
respect ourselves and each other? It is the 
disgrace of the commonly understood ciplora 
tory laparotomy and kindred procedures — 
surgical obsUtneal N*encrcal loryngological 
etc. — which often prompts the layman and 
frequently the doctor to think of mediane 
as a fake thus encouraging the Christian 
Saentist and his kind 

Id conclusion I will submit that. 

1 Exploratory lapiarotomy has n more 
limited place than usually accorded it and 
that place is as a sacnlific diagnostic proced 
urc only to be undertaken when other ding 
nostic aids haw proved inadequate 

2 Following its diagnostic employment 
It should be taken advantage of to detenmne 
the possibihties of opcratiw treatment. 

3 In acute conditions it should be pre- 
ceded more often by careful treatment as well 
08 diagnosis 
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4 It should not be undertaten unleai the 
operator the qualifications, resulting from 
preliminary training and experience to carry 
out to a succeuful termlnatioa. expedltioosly 
an/i said) nny maneuver of operativo tech 
niquo demand^ by any abdominal conditions 
whatsoever 

5 Before operating the surgeon should 
have a been seme of respect for tueue, appre 
aatloQ of the value of organs to the human 
economy accompanied by a rc\’erence for 
delicate manipulation and horror of tissue 
maoliM 

0 Tne careful planning of an operation 
before making the Inosion is wise How 
ever it should not be so tued as to be in 
llenble should direct ceanunatijn demand a 
change 

7 In surgcT) the onl\ place lor hasU. is 
in the technique de\cIop^ by CTpcneocc 
governed by the lart that the shorter the 
pCTtod of the anfe^thetic and mjoipulation 
the leas the ahocL Haste and its accom 
panying carelessness due to an ambiuon for 


ft time record or to a rush of business are 
Inexcusable. 

8 Operation following a hasty diagoosu 
00 the port of the lurgcon himself Is deplor 
able Operation without persona] eramlna 
tion, on the diagnosis of a referring man seems 
incredible but it is practiced nevertheless. 

g The future should bold some InteHigcnt, 
honest, cxnnprehcnsive reform for the deva 
tion of the ethics of surgery The law of 
the sumval of the fittest wDl not solve the 
problem Organizations among surgeons 
themselves can be on]> a beginning Legis- 
lation never has abolished evil in society and 
politics and cannot do so in medicine. Re 
form is needed and it must come, as do all 
lasting useful reforms by spontaneous real 
notion jn our part of the harm done us by 
untDtelligCDt and dishonest practice 
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C 'AONGENITAL absence of the uterus 
u, ft sufficiently rare Rnonjalv t» 
justify this report of an additional 
case*. Four of these have occurred 
in the gynecological department of the Johns 
Hopbin Hospital in the quarter century of 
Its history while the other two have recently 
come under my observation in private prac 
tjee According to Burrage (t) the first 
instance of this condition was described m 
IS7J by Realdus Columbus. Since that time 
several hnndred coses have been rqmrted 
m the literature Most of the repwrU un 
fortunatdv ore vxn bnef and usually in 
complete sometimes leaving doubt as to 
the correctness of the diagnosis 


imoiJ)uv 

When me ennwders the embryology of the 
geuerativc tract m Vroraen it is easy enough 
to eijilam the mechanism so to speak of 
practically any of the numerous anomalies 
which may occur m this part of the body 
The underlymg cause for these malformations, 
tike that < 1 malformations nnH monstrosltle* 
in general Is of couise stUl unknown It 
should be rememl^ered that from an embryo- 
logical point of view the female generative 
tract consists of three segments The lowest 
of these comprising the vralira and the lower 
most portion of the vagina, is developed 
largely from the c.\tenial epiblast of the body 
(the gemtal tubercle genital told and genital 
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huTOTiv) The middle segment embraong 
the uterus tubes and vagina, is formed by 
the fusion of the mucUeriaii ducts while the 
uppermost segment i e the essential organ 
of sex the ovary is formed from the so-called 
gcmtal ndge on the mesial surface of the 
Wolffian bc^y (Mall and Keibd) Absence 
of the uterus is clearly due to a failure of 
development of that portion of the muellcnap 
ducts whose fusion normally forms the uterus 
In the great majority of cases the defect 
mvolvcs also the lower portion of the mueUer 
lan ducts so that absence of the vagina is 
usually associated with absence of the uterus 
Abnormalities m the des elopment of the lower 
embiyomc segment arc responsible for the 
anomahes of the external genitoha which arc 
found m vanous forms of pseudohermaphrod 
ism True hermaphrodism on the other 
hand miohes the uppermost segraenL, pre 
supposing on anomaly in the development 
of the essential sex glands i e. the ovary or 
testis With the latter two groups of mal 
development however we ore not duectly 
concerned in this paper 
Injluenu of heredity While there is no 
reason in the great majority of reported 
cases of absence of the uterus to assign an> 
important rdle to hereditary mflucnce, there 
are nevertheless a certain number of instances 
in which this factor appears to have been 
to 5a> the least, not negligible For example 
Boston (2) reports a rather remarLnble tno 
of cases occurring m three sisters Two were 
smgle being aged 22 and 27 respectively 
The third was a widow of 33 In all three the 
vagma was present but the uterus was ab- 
sent The same author mentions two other 
cases occumng in two married women who 
were cousins Philbps (3) records two 
cases m two sisters both of them mamed 
while Square} (4) speals of the cases of three 
sisters who had never menstruated Nelson 
(5) finall} reported three cases of absence 
of the uterus occurnng In three of a fonuly of 
5 sisters 

PATnOLOOV 

^[e^sirual moiiintna A review of the re 
ported cases of absence of the uterus impresses 
one mth the frequency with which m the 
absence of menstruation these patients com 


plain of defimte molirmna In 4 of my 6 
cases there was a definite history of regularly 
rccumng monthly attaclj corresponding to 
the periods of normal menstruaPon The 
symptoms complained of by the patients were 
pam or heaviness in the lower abdomen back 
acht and usuoll} more or less headache 
This has been the common observation m 
most of the other recorded cases To me the 
occurrence of defimte menstrual molimina 
in these cases of complete absence of the uterus 
IS a matter of considerable interest It is 
I believe the common impression that the 
subjective local symptoms of menstruation 
are due to the pelvic congestion associated 
with the process. It would therefore seem 
that even when the uterus is absent a penodic 
pelvic hypencmia still occurs the only dif 
fcrence from the normal being that there is 
no menstrual overflow by wav of the endorae 
tnum It seems obvious therefore that 
the Ovanes when present in these cases, as 
they almost always ore functionate quite 
normally ovulation proceedmg with regular 
rhythm with the formation of the corpora lu 
tea which arc responsible for the menstrual 
phenomenon (6) It would be interesting 
to have the opportumty for careful histologic 
study of ovanes removed from such cases 
Vtccrtcnis vieiutniahon Although no men 
tion is mode of vicanous menstruation in the 
majonty of case reports of this anomaly 
nevertheless the number in which it has been 
noted b suffiacntly great to justify the state 
ment that thb phenomenon b certainly more 
frequent when the uterus is absent than when 
It, and the vagina arc present As a rule 
it takes the form of nosebleed as in the 
well marked case reported by Gillmore (7) 
Occasionally a bloody discharge from the 
bowel has been noted as occumng each month 
as m the cases of HcdJc} (8) and Harlan (g) 
In the latter 5 patient each menstrual mob 
men was followed b} a bloody flux lasting 
several days The occasional occurrence 
of one form or another of hremorrhage it 
need scarcely be said docs not constitute 
vicanous menstmation The term should 
be confined onlv to cxtragemtal humorrhage 
which regularl} accompanies or supplants 
the normal menstrual discharge 
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G<neral devdcpmeiil Aj far as the general 
characteristics of tiic individual arc concerned 
cases of absence of the atenis are of two gen 
era! types. In the larger group iDustmted 
by the first ti\-c of my cases the genital defect 
is the onl> abnormalil} exhibited by the 
individual In every other way the dc^op- 
ment and charactenstics are typically fern 
mine. In a smaller group of cases, however 
there Is a more or less pronounced admixture 
of the mascuhne element, the extreme form 
being found in instances of true hermaphrod 
non In cases of this kmd there is usually 
associated some form of ambiguous mal/orma 
tion of the external genitalis and not infre 
quently a single or double herma of the genital 
gland — the ovary or testis as the case may 
be. A large number of cases of this type have 
been collected by Marj Putnam Jacobi (lo) 
Swasey (ii) and othera 

Sexual fnndton In the great taaJont> 
of rqxirttd cases In which any meotlon Is 
made of the sexual functiotL, seiual feeling is 
described as being normal Not infrequently 
the urethra is found enormously ddated 
Indicating its utiliiatioa for purposes of 
coitus JacoH, however is inclined to be 
lieve that the apparently Urge urethral 
canal in many cases really represents a per 
KLStent urogeutoi sinus. Hedley (8) points 
out that the dilatation of the urethra by at 
tempts at coitus is imtiated by a drawing 
downward of its orifice into the pit of the 
rudimentary Nogina, bringing it directly 
into the line of pressure. 

\fSociated anemaJfes In not a few cases, 
os has already been stated absence of the 
uterus IS associated with herma of one or both 
o\ane3 -Vnothcr anomaly which should be 
borne m mind when absence of the uterus is 
discoN'ered, is misplacement of the kidney 
■^n interesting case of pelvic kidney in assoaa 
tion with absent uterus has been reported by 
Cullen (a) and a somewhat Bmllar instance 
Is rccorcicd by Brettauer (13) In both of 
these cases the renal anomaly though un 
suspected beforehand was fortunately recog 
nUed at operation and thus removal of the 
Iddacy a\’erted. The importance of thi? 
hes In the fact that m botdi these cases the 
displaced kidney was the only one possessed 


by the patient A similar anomaly In a 
case reported by Polk (14) was not recognized 
until after removal of the single kidney with 
of course a fatal termination. In at least 
one case described in the htermture that re 
ported by Dullard (15I absence of the utem 
was assorted with what seems to have been 
a persistent cloaca. The vulva and the 
vaginal orifice were normal When the finger 
was passed into the canal for 2 5 or 3 cent! 
meters, it came to an annular constriction 
evidently the Internal sphincter of the rectum. 
When the patient was told to contract the 
sphincter the grasp on the finger was quite 
perceptible, though not as strong os that of 
the normal sphmeter Just beyond the con 
stnetion were moulded fteces and a roomy 
rectum 

DIAOVOSn* 

While m a certam number of cases the 
diagnosis of absence of the uterus can be 
mode without anicstheila. it is questionable 
whether the latter should ever be omitted in 
order to establish definitely the existence of 
the anomaly Asdc from sparing the send 
bibQcs of the paoent the anaathetic ailords 
on opportunity of making a for more thorough 
and satisfying exammaQoa than can possikuy 
be made without it 'Hiere are some who 
would daim that m practically all these cases 
the uterus is really present but Is eice«lmgiy 
rudimentarv The Imdlngs m Case 3 of my 
senes which came to laparotomy woidd seem 
to di3pro%e this. At best the contention u 
largdy an academic one, for certainly a uterus 
which cannot be palpated or perhaps even 
seen which lacks function and which is 
oasoaaled with absence of the vagina, may 
be looked upon, from the patients point of 
view as obient. The confirmatory value of 
laparotomy m the diagnosis of such cose*, 
provided some definite mdication exists, is 
obvious 

DtDICATIO'JS FOK TREATITEKT 

I shaO not discuss at any length the treat 
meat of this condition, except to tummonxc 
my own convictions. The caraimstanccs of 
the mdivldual case must, after all be the 
pnndpal go\'emmg factor m its management. 
In the case of the single girl in whom absence 
of the uterus and \’Egma is diagnosticated 
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It is the dutj of the phvsiaan to explain the 
condition fully to the patient or to her parents, 
»o that an intelligent decision may be made as 
to the course to be pursued- The willingness 
or imwilllngneas of the patient to sacrifice 
the possibihty of mamage is os a rule the 
factor which leads her to deade as to whether 
or not an operation is to be attempted for 
the maVing of on artificial vagina, '^^en the 
relative nsk and the uncertamties of complete 
Buccess are impartially presented I believe 
that in the majority of cases as in the one 
recently observed hy me (Case i) the pa 
Dent deade against operaUon especially 
in view of the impossibihty of her ever bearing 
children 

If however the desire to be able to assume 
the marital rclaDon leads a paDent to deade 
upon operation, there would seem to be no 
quesDon as to the justification of the surgeon 
m performing it These remarks I need 
scarcely sa> £^)pl> onlj to the cases in which 
both uterus and vagina ore absent The 
presence of the vagum although the uterus 
IS absent, motes the problem on entirely 
dificrent one 

In the leas frequent cases In which absence 
of the uterus and vagina is found in women 
who are momed both husband and wife wUl 
usually consent to the performance of on 
operation which can scarcely fail, if propcrl> 
performed to remove more or leas completelj 
the bar to coatus If there is auffiaent vaginal 
rflnnJ to allow of Satisfactory coitus os m 
my Cose 2 there is no need for surgical inter 
ference 

Operaiivf trcalmail ^Vhen it has been 
deaded to resort to the making of an artifiaal 
\'agma several methods present themselves 
for consideration. The old method of dis 
secting the permeal bod> between the blad 
der and the rectum and Inserting a plug 
to keep open the canal thus mode has vcr> 
properly been discarded Inasmuch as acatn 
rlfl.1 contraction of the ncwlj made vagum is 
the m\'anable result. The method which 
has been employed m perhaps the majontv 
of cases has bwn to uUlitc the pudendal 
tissues and perhaps even the stin of the thigh 
to line more or less complctclj the canal made 
b> separating the bladder from the rectum 


Vonous modifications of this general method 
have been desenbed bv Burrage Ferguson 
Corson and others. Aside from their un 
certainty all these methods possess the dis- 
advantage that a canal hned with dry skm 
can never be considered on altogether satis- 
factory functional substitute for the normal 
vagma with its moist hning of mucous mem 
brane While mucous membrane may m 
time through the process of hormfication 
ossimu. the characteristics of skin the reverse 
IS not true 

For this reason as well os for other advTin 
tagea which it possesses the operation de 
senbed b> Bddwm (16) in 1904, and agom m 
1910 would seem to commend itself In 
thi^ operation a loop of small mtestme 
the ilturo IS utilized for the making of the 
new vagina 

A transverse penneal inasion is mode at 
the site of the vagmol outlet The penneal 
tissues are dissected between the bladder 
and rectum until the pcntoncura is reached 
The abdomen is then opened and a loop of 
ileum about 12 inches long is earned down 
with Its mesentery into the cleft made from 
below the pentoneum having of course been 
opened The ends of the loop are severed 
from the ileum above the two cut ends of the 
latter being anastomosed with a Murphy 
button- The loop of bowel which is to form 
the vagina IS dos^ off above the peritoneum 
bang sutured above the cut ends The lower 
end of the loop is opened the bowel wall 
being sutured to the skin edges After a 
number of weeks the septum between the 
two segments of the loop is removed Bold 
win reports that m the six cases m which this 
place of operation had been tned up to 1910 
— four of his own one reported by ilon and 
one by Mueller — the functional result hod 
been cxceUcnt. There had been no mortahty 
although the operation is obviously one of 
some magmtude. 

Case 1 L. S a white dri of » Engle was 
referred to me by Dr B S Ifanna May 59 beemuse 
she had never menitnutcd She had alwa>‘i be« 
lomcwhat frail but h»d never •oflered from any 
severe lUncii The family history was of no special 
aignlhcance except that her mother had not com 
menced to menstruate until the age of 17 and one 
aont not until the age of 20 The patient herself 
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h*d enjoyed compaituivdj’ piod bcftllh, 

her oniy ompliint bdin[ of oervooinfftt.'* Once 
ereiy 4 weelj for t perW of from 4 to 7 diy* •!« 
tufTered » ti p"ln uxi he*viiie*i In the lower 
ebdomen and tact totether with » pnraoancttJ 
eiauention f her nervouioeiv TTicre had never 
been tn> periodic noeebked or other form of 
vlcanoui rocQJtmatwn 

'iTie patient wtu 1 gid d ilendcr build, 5 feel 
and S inches uH, tad wcl^ied o pounds. Tlie 
mucems membranes were ol food color The 
brenstt were fsirtv well de\'elopea and the siQUry 
h«lr nn rmil ia amotmt The heart, lungi and 
thyroid rland »ere all nonnal, the poise asnaltv 
ranfin^ aboot 80 to go It %as tboitght that 
the non ppearance ol t^ loeases might be doe to 
an imperforate bimen, and pelvic evi^natlon was 
theref re ad daed 

The hymen was f und to bo intact bat not Im- 
perforate, there being a tinv oriheeabom 5 mllU 
liters m diameter leading into a blind potmh aboot 
I centimeter deep Blrcanual trrainintrioQ alth 
one tmger in the rectum showed an enure absence 
of the Oteros, although both ovaries were psJpabI 
In order to study condituD more thoroogblv 
the patient wu admitted to Mercy Hospital where 
an examination under ether was made on Jone 
9 5 The tio%e imdingi sere cnnnrtRed. In 
rdtf to estabUab definitely the absence of a vaginal 
anal, an ladsion was ma^ through the byroen ex 
tending downward from the rudimentary pit above 
descrtlM ITds wu deepened so as (0 open the 
nenoeal body b t no vigioal canal was foood 
Qippingi from the uaane Uniog the deft siwved 00 
era e of epstbebom 

Bimanual eiainuiatfoQ agafn indicated the enbro 
abscirce of the utems. Nuhinf was to be felt In 
the normal potltiOD of t^ Utter except a delicate 
trans 'otk band like rtrocture as if there were a 
fosion of the round Ugameoti of the two si<^ 
Both ovaries were easily palpable, be g of average 
lUc and freely mocable 

Cas* 3 Mrs. ^ P age t married, was re 
ferred to me on October j 8, 916 by Dr B V Kelly 
her complaint being of sterfbty and of ncm-appear 
ance of the menstrual flow Her family history was 
negative. F r several years the patnmt haa tof 
fered w th petit rnai, bdng tohen sevmai rim^ each 
da\ with spdlj during which her mind became 
a omplete biaoL fo a penod of sercral months 
Otherwise her previous health had ala aj t been food 
She had been married 4 yean, and, according to her 
statement, had been abla to futfiflher marit«r rfiitl»< 
sexual feeling being modcratdy aell developed, 
ilenstmal moUmma had not been noted The pa 
Uent wasof slight build, 5 feet 4 Inches tail, wdgfaj^ 
no uunds. Breasts T»d th>Toid were normal 
and the pulse was 90 at the time she was seen. 

On fTimlnnflom the vulva was foend to be per 
feetJy Dormal The bimeti was abaent, and the 
vaginal onnee seemed to be of oannsJ caliber 
On intioduCTng the finger Into the canity however 


It was found to end blindly nt a d«)th of j g centi 
mctcra, the opper two thirds of the vagina being 
absent The vaginal mococa was aon^ in ap- 
pearance the characteristic transverse corrugition* 
nemg wdl marked. Toward the upper end of the 
vaginal pouch there was some narrowing of the 
fimnl the blind end being quite smooth, with no 
trace of a cervix. By blmanusl exanunatioo a 
tiny nodulnr thickening cocid be palpated at the 
osool a te of the uterus the ovaries also being psb 
fttble. Them was no apparent connection between 
the rudimentary vagina and the tiny nodule jeot 
meothiacd. Inasmuch as the patient wai very 
tractable and the abdominal w^ soft and thin, 
t was not considered necessary to subject her to 
examloaiion under an anesthetic. Coitus having 
been carried on with satisfaction to both husband 
and wife no treatment teemed to be indicated. 

Caie i G D . {Gym No 1054s) a white gld of 
18 alcigle was aomitted to the gynecological dime 
of tha Johns UopUns Hospital 00 July ji 1915 
Her compUint was thst there had no appear 
ance of toe menstrual flow There was nothing of 
rignificanca in her famfly hutory or In her own pn- 
vioQS history For one year the patient had snf 
feted with attacks of pain in the kmr sbdonca 
and ocdpfuJ beadtebes these symptoms appearing 
regulorf) once a month and lasting seve^ daya 
She had been ei sained by a pbyilciu sjmI told that 
the hymen *u imperforate. 

Tb* patient wu well iwurished, and of Domal 
build. The Ops and mucous memhraoes were of 
falrW good color The sbdomen was of Dormal 
onOine the breasu wdl develop^ and the ariHsry 
and pnb c hair normal in amount and dhtifbution. 
Tbe tbyroid wu easily palpable but thin was no 
tachycardia 0 other indKatioa of byperthyrnldiscu. 
There wu oasidcrable Icndetneat In the right Disc 
fossa. 

On August 4 1915 a thorough examination vu 
made under anesthesia The clitoris, the laHa 
majors and minora, nod the urethra were aO qnh 
DormoJ Tbe hymen wai apparently compfetely 
dosed though tnere wu no bulgiag. The vagina 
wu almost completely absent, berog representeo by 
a tmall tract 3 centimeten in length and with w 
diameter of a uterine sound. fiyriTimanuaJ ^tthI 
oabon with one finger in the rectum, the adaria 
were felt but no uterus could bo made ouL 

In View of the pain and tenderneu over the right 
(Uac fossa, it was thought a ise to open the abdomen. 
The utenu wu completely absent. Both tabes 
and Ovanes were present and quito normal, the 
tubes being sU^tly larger and fhA- walls somewhat 
thicker than tne average. MesUBy they tapered 
to a mere cord, ninning forward ana hJeoding with 
the round Ugamenu which formed a bond across 
tbe pehris just beneath the base of the bladder 
The appenoix wu moderately distended, and wu 
remerv^ 

Coax 4. A- IX. (Gyn. No. H076) colored, ap 
17 wu admitted to the gynecoioglcil cUnIc ol tha 
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Toluu Hopkini HotpIUl on Fcbnury 23 1904 
She had never menstmated. Every month for 3 
or 4 da)*!, the inffered with paini In both ovaHon 
reborn backache and headache. Ihere Is tome 
pain in the intervals, also espedaDy on waling 
and bending There has never been any nosebleed. 

The patient u a healthy looking negress TTie 
gams and mucous membranes are of good color 
the breasts well developed and firm. 

Under ether an examination was made the day 
after her admission. The pobic and axillary hair 
was moderately well developed. The labia malora 
and minora and clitoris were normal. The nretnral 
orifice was enlarged and reddened, the opening of 
Skene s dnets being somewhat enlarged and giving 
erS a small amount of purulent discharge on squeei 
ing The hymen was apparently imperforate. 
Bimanual examination, with a finger In the rectom, 
showed complete abteoce of the ntefus *n<l vagina. 
A transverse band could be felt behind the bladder, 
nvmg an impression as of a fuston of the broad 
ligaments m the absence of the uterus. The tubes 
were not palpable but a normal-sUed and fully 
movable ovary could be felt on either side No 
operation was done. 

Case s ^ C (Gyu, No 10138) white age 
z6 was admitted to the Johxu Hopkins Botplt^ 
on December is 1902 She had been In bad 
general health for 3 yean and to this was attributed 
uie non appearance of the menses Every month, 
for these 3 >‘ears she had compUmed of severe 
aching In the back and lower abdomen, together 
with headache. This discomfort lasted s or 3 days 
The last such attack had occurred s weeks pre^ 
oittlr 

The patient was a fairly well nouriahEd girl, the 
face being rather pale, but the mucous membranes 
being of a fairly good color Hfp.moglobin 75 percent 
Heart and lungs were normal. There was some 
tendemesi in both iliac fossa: espedaJly the left. On 
this side, just above the upper half of Poupart s 
ligament was an ludistmet roundish mast. 

The external gcnicaHa were normal. There was 
DO vagina, its site being marked by a little pocket, 
one-haJf inch deep and scarcely wide enough to 
admit the little fin^ Just below and a little to the 
right of the urethral vestibule. By rertal exaralna 
tion no uterus could be founi Both ovaries 
were palpable, and were of normal size 

Case 6 L P (G^ No 5916) white single, 
a^ 20 admitted to the Johns Hopkins Hospital on 
liarch 6 1898, Family history was negative, 

except that menstruation had appeared ratl^ late 
In the cose of her 3 sisters, at the ages of 15 16 and 
17 years respectlvel> A great aunt had not 
menstruated until after the age of 19 The patient 
had long been subject to headaches but there was 
no regular pcriodlaty in their recurrence. With the 
exception of a slight blood tinging in Angust of 189? 
there had ne\Tr been any \'Bginai bleeding This 


tin^nr followed marked fatigue and was not 
lookea upon as a menstrual discharge. In April 

1897 theie was frequent nosebleed but noae since. 
Frequent attacks of nervousness and depression 
were complained of 

The patient was rather tall, of slender build, with 
very little subcutaneous fat There was an abso- 
lute lack of the characteristically feminine rotundity 
of the figure, which was in a general way cyilndrical 
In shape This was indicat^ by the iact that the 
bust measured 71 5 centimeters the hips between 
the crests of the Oia 73 centimeters and the thighs 
between the trochanters 86 centimeters Thw 
was apparently an entire abeence of gland tissue in 
the breasts, the areobe lying flat on the muscle 
The mpples were only 5 millimeters m diameter 
and were elevated only a wut i millimeter above the 
surface 

Examination under ether was made on March 7. 

1898 The moos veneris was small and contains 
litUe fat Only a few scattered hairs, 3 to 4 cent! 
meters long marked the skin of the moos. The 
labia majora were of the type of a girl of 13 or 14 
before puberty Like the moni they were covered 
with a Wht capillary growth. The ciitoru was nor 
mat The labia minora were infantile measuring 
a centimeters in length and 3 milllmeteca b width 
The urethral orifice was found at the apex of a little 
pit. The vagina was represented by a depression 
i centimeters deep BtmanuaJly ^th one finger 
in the rectum there was no trace of Yogma, utenii 
or ovanea. There was. however at about the mid 
die of the pelvis, a soarp border running across 
from side to side In the right Inguinal region there 
was an ovoid body about 3 x r 5 cenDraeteni fn the 
position of the extertuU ring It could be displaced 
downward into the right labium but could not be 
put back Into the abdominal cavity Tho bwiy 
was obviously one of the sexual glands although its 
exact nature, whether ovary or testis, could not be 
determined 
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PRINCIPLES GOVERmHG THE SPONTLNEO0S REPAIR AND 
OPERATIVE CLOSURE OF VESICOVAGINAL FISTULA 

Dt ROBERT T FRANK A-M >f D Ntw YoH 
1«II mi rni il^Bl *r a«]actfitul k Cucw KoEinb. OMfyi Ci*:iac SptcuJ tJMUcl Paod. CUrfOtr 


L tfriRODtjcnoN 

T o maater the technique of vcMcovaginal 
fistula operations requires a longer ap- 
prenticeship than any other mdlviduaJ 
operation pnicticed m gynecological 
furgery Compheated case*, e^’en m cipe- 
rlenccd hands may require repeated opera 
taoo. If tho bladder sphincter has bean 
totally destroyed, it may prove impoasiblo 
to restore continence liio current eiplana 
tion offered for the difficulty encountered m 
the cure of vesical hstuhe Is that maccessiblHty 
of position the abundance of scar tissue for 
matlon the constant wotting by Infected 
unno etc hinder umon. Nevcrthaless as Is 
well known, many e\TQ large Ostube resulting 
from chfldbirtb tinl occurring in the infected 
birth canal amid bruised and sloughy tissues 
heal spoQtaneoujl) while others often much 
smaller m sue prave refractory to repeated 
operations llie same lack of undonnitv in 
behatnor applies to nstul£ resul&ng from 
operate e fntcrventfoQS. such os those follow 
Ing vaginal or abdominal hysterectomy 
The cause of this difference In the b^vior 
of \TSiicoI nstulac has become clearer to the 
writer during the course of the last few years 
since he has stuihcd the nature of the injunns 
m individual cases Comparison of those 
cases which healed spontaneously with those 
which faded to close without c^>eratioa, bears 
testimony to the fact that wbenew the bUd 
der was freed and mobihied (either spon 
toneousl) during the progress of labor or 
purposely during the coarse of operation) 
spontaneous healing occurred more frequently 
Apparentlj the combination of two factors 
faiTWi repair — mobiilratKin allows the blad 
der to contract and thus to dimmish the sue 
of the opening and mobUuation also favors 
the glidmg and displacement of the tissue 
planes one upon another so that broad raw 
areas cocme into appoaibon. These two fac 
tors play a rdlc far more important than the 
method of suture or the matcrul used for 


approximabon The wntcr b m fact, con 
vinced that bladder defects with the excqi- 
tion of those at the neck will heal rntberat 
suture If these two requisites are met. 

This paper alms to show how these pnn- 
aples can be appbed more largely to oar 
operative technique so as to improve both 
the certainty of result and to standardise the 
operative piocedurca. 

Since gynecological sur gery has become 
more iridcsprcad and popiilarlred, it is prac 
ticed not merely in large centers but also m 
the small towns and villages Thertfote in 
dividual operators can no longer expect to 
obtain the same wealth of dinicaJ material, 
os the pioneers m the lield of iTslcorngmiJ 
surgery disposed of Consequently it is evea 
more important today that the occasional 
operator have at his disposal methods which 
require little or no special training Sims (i) 
the father of the Ustula operation m America, 
does not fflcntijD the nomber of cases he 
operated upon but Emmet (2) gi\'c* a casuls* 
DC of 138 cases on 1 Custav Simon at Ro- 
stock (jl dunng the course of a few veart 
treated 40 cases ' 

Although adATinccs In obstetrics ha\< 
greatly lessened the occurrence of vesico- 
vagmai fistula due to childbirth the great 
increase m the number of pelvic operations 
has multiplied the incidence of postoperative 
fistulee to a degree which even today mates 
this serious affliction not too uncommon 

The baaic literature is contained In the 
works of Suns Emmet and Simon just re 
ferred to The later Hterature is readfly ac 
ccMlblo in works such as Veit s Uandback 
(Stoeckci 5) and Kellys Opfraim Cvse- 
eofogy (6) while the more recent I’olume of 
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Kelly and BnrnHam (7) gives a concise rfamnfi 
of all of the standard methods of operating 
Further and more detailed reference to the 
literature will, therefore be dispensed with, 
as much of it is solely of casuistic mtcrcst, 

n CASUISTIC 

The casuistic upon which this article is 
based comprises 22 coses mdudmg three 
fistulte which healed spontaneously and three 
cases of mcontmencc due to mjury of the 
sphmcter vesicfc without commumcation 
with the vagina. Almost every conceivable 
form of fistula was encountered from snn\ll 
simple openings to complicated mjunes which 
entailed loss of the entire neck of the bladder 
and urethra- One vcslcocervicovaginal fistula 
and a fistula perforating a transverse vaginal 
septum are mduded in the senes 

These cases were admitted to the First 
Gynecological Semco of Mt. Sinai Hospital 
(attondmg gynecologist Dr J Brettauer) 
and were operated upon by Dr Brettauer the 
late Dr S M Bnckner Dr S Gcist,andthe 
writer during the course of the last 12 years 
Upon 19 patients 38 operations were per 
formed Of these patients 14 were discharged 
cured one greatly improved three improved, 
and one unimproved // s/wuld he emphasitcd 
that of tlio 5 paitsnlt not cured 4 liad been 
previously operaled upon from one to six limes 
before admisnon to the hospital This fact is 
mentioned because it demonstrates the great 
responsibility assumed by on operator who 
undertakes the repair of fistulie An illy 
planned or badly executed operation es 
pcdally on operation which sacrifices normal 
tissues may convert a curable condition mto 
an incurable afEiction Short extracts from 
the histones serve to Illustrate the difficulbes 
encountered and also furnish suffiaent com 
ment on the errors to bo avoided and the 
prinaples this article aims to emphasize 
msToniES 

Cmc 1 T \V age 55. tuffeted on InfecUoa aiter 
labor Three months before admission, trache 
lorrhaphy had been done. FoDowing tHs there 
were paravaginal exudates and abscesses which, at 
Intervals required Indsion through the vagina 
penneum and above left Poupart s ligament. 
Isecrosls of bladder foUoircd after throu^-and 
through drainage. The fistula was inaccessible. 


After the suppuration had ceased complete supra 
pubic hysterectomy was done together with tnms 
pentonal suture of the bladder Cured. 

Case 2 AN age 25 had had a complete 
hysterectomy for fibroids at the fifth month of 
pregnancy five months before admission. There 
was an opening In the fomli yix }4 Inch flap- 
iplittmg operation cured. Reopening of fistula 
during emtui Repetition of operation, cured. 

Case 3 B G age 26 At age of 13 was op- 
erated upon for hrmatocolpoa. One year previously 
hftd been operatoi on at the Sit. Sinai Hospital 
for transveru tcpnal septum situated close to the 
cervU (crucial indilon) Four months before 

f . resent admission, labor had been induced for dead 
cetus. Since then there bad been a leakage. The 
cervix waa hidden by recontmeted septum. In the 
antenor part of septum there were two small 
fistuli which above the septum led Into both 
bladder and cervir. The septum was split. Sims 
operation. Cured* (FIga. i and * ) 

Case 4. A S age 35 A fistulff developed after 
complete hysterectomy for fibroids with an open 
lag 4 centimeters m diameter Fhp spliUtng 
aued. Later a vedcal stone develop^ and re- 
peatedly refonned. (For further history see 
c^grapb dealing with Dlverticala and Stone 
For miui op- ) 

Cajc 5 R. H age 39 A fistula appeared 
after pai^ysterectomy for diseased adneixa due 
to necrosis of vaulu Suprapubic transperitoneal 
Ubemtion of the bladder re>^ed much exudate 
and a small fistula remained. On second admis 
aloD a flap-tpUttirtg operation was done and the 
patient was cured. This patient devekped a 
coDarbutton-shaped stone. (For further history 
see Divcrrimla and Stone Formation.”) 

Case 6 MS age ai 6 weeks prerlously 
operated upon for cervical stenosis and brmato- 
metra, since which there has been leakage In 
front and above the scarry cervix there b a sht like 
fistula H centimeter long Bladder was mobOlxed 
by cutting through the cervical tissue and the 
defect was sutured. The anterior lip of the cervix 
was spbt and sutured thus tranapoaing the cxtemal 
OS into the neighborhood of the mtemal os Cured. 
(F% 3 ) 

Case 7 C B age so had hsd a panh>'stercc 
tomy for persistent meno- and metrorrhagia since 
whi^ there has been leakage Readmitted to 
hospital after 6 months at which time there were 
two small openings In opposite angles of the vaginal 
tear The bladder was partly mobilued and the 
openings sutured A suloU opening developed in 
the center of the scar Suns operation was done 
minute leak. Cure by Intravwieular csutcnxa 
tlon (D Arionval current) 

Case 8 F S ago 51 Leakage had been 
present since W erthelm operation for caremoma of 
uterus Five months later a small opening near 

XUi caw ra pqbJaSiil br 8. SL BiUmt la N T U. J., 
gog Jen. s- 
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He I Cue j Hatolii through tmifvefW v«£iml Kptnm. Sagittal section 
tbomog vaicovtginal ^tola wnft coauntmkntlons for unite and uterine diacliaTgc. 
Fig t Case 3 Same as Fig i regloQ of fatnla and cervix drawn on larm 
Aiterick on tection of adhcaloiia sependng tcskuI and utenne 

openings. 


the fornix vma closed liter full mobOlxaUim of 
bkdder cured. No recurrence of csircinoiiu. op to 
present (aK ycin) (FIgt, 4 5 and 6 ) 

CiSB 9. G B age aS 4 children ohve Last 
difficult labor. 5 monthi previously stillbirth 
flnce which tnere hu been leakage. Operadon 
refused at two hospitals because of tituadon of 
hituU (?) declared incurable. Projecting red 
mass alMve and to right of cervix dxed to ^rnix 
and pelvic wall Attempt to mobiUxe from below 
bad to be abandoned because of uncontrollable 
hnoorrhage. Suprapubic transbcnlctucl 
iomy complete hysterectomy anA right scalpingo* 
ophorectomy (for technique see Inaccetsmle 
fistul* 0 freeing of bladder by sharp dln«:tion 
from right pelvic wall after IJgation of right oterine 
artery lar laterally and freeing of ureter, suture of 
gauze info bleeding parametrial area, incomplete 
suture of bladder Leakage. Perm an cot catheter 
for a8 days. Cure. (Figs. 7 8 and 9 ) 

Case 10 D S age 3s b months before admis- 
sjoQ Indsced abortion (because of tuberculosis) 
a few weeks later ligation of tubes vagiuom 
since which there has been leakage There was a 
very opening one half inch above the cervix. 
Sims operation cured. 

Casx II M B ace 19 induced labor at eighth 
month became of edanipsia since then leakage. 
Urine dribbles from cervix through a small opening 
one half Inch above external os. The bladder was 
fully mobOixed and the opening and cervix tutored 
Cured. 

Case 12 R- G , age 27 2 children ahve last 
child stillbirth dlmcnlt labor since then leakage 
urethra torn. Behind the tear are two small vesico* 
vaginal fistnhe a plastic was performed on urethra 
4M the fistula dosed later three Gersuny opera 
tlons were done (bberatlon and twisting of urethra 
on Its longitudinal aiii) Unimproved, 


Case ij L age 29 leakage followed laparo- 
tomy for adhesions one operation for mtula 
before admission at which opening was dosed but 
inconUncnce continued. Three (}muny operations, 
nnsuccesafol Repeated bard paraffin Injections 
some improvement. Exposnre of bladder neck, 
evacuation paniffine pockets, sutures to narrow 
niHi-tr The patient remained aboot the same 
continence imperfecL 

Case 14. L. U age 97 Leakage had persisted 
•ipfw difficult labor 10 months before one opera 
Uon had been done for fistula before admission. 
The cervu wu buried in scar tinge and there was 
a defect of the lower half of the urethra and anterior 
bladder wall. (1) A vaginal flap plastic was done 
but did not be^ (>) liable ^uebard Indslons 
were madcj two fistols were united and the bole 
dosed, leaving a small opening at the neck. Cngs.5 4 
and 5 ) Reconstructive operatiom were done form 
inff a new urethra because of necrosis we could not 
umte the canal with the bladder opening The 


unite the canal witn tne bladder opening tno 
patient was contoit when lying down. Refold 
mlerpositJon,^ 

Case 15. S S age 46. 8 children. Leakage 
had persisted after operation for cyitocelc. Six 
operations had been dooe pervious to admission, 
(i) Several small fiitnlJB were umted by inciiion 
and sutured — flap splitting (3) Construction of 
new urethra from vaginal flaps (Figs, ii and 12) 
suture to bladder Repeat^ paraffine Injec 
Uons at bladder neck. (3) Ctosure 01 minute fistulc 
at junction of canal of bladder reefing of new 
urethra. Some continence with pressure pessary 
(FIgt 9, 10 and zi) 

Case 16 Set under \ V F with dcstnialon 
of sphinaer Case 3 


Aftvr IsTtic bed list Kt«us till p«dca{ kxi nnt 

lus«4 od dc4m fartbtr tmteot. w u nallMt ceJj w+n 
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1 If 3 L^je b Vcikzrr»KiiLJ &ktuU h.nnaUKnrtA 
from cmtu-ii ft ooti Compt U bbcraLani oi Uoddcr. 
pmdlsf rcpui i tiMtiLi Incnlcn □( fotcrnr bp « 
en Ldc <11x 1 pUkU. repair tr^iMpocDiK 

ttjajl o* up* rtJ 

Lmcs 7 6 tad 9. AltBougfa reipecilvdv doe 
t bUdbi^ tnnnu (fiUln^ oa fence picket) 
tad tlov drrelopaieat of iooscuin ce tt id«do- 
pnuse tbete ctM were all healed try free tnobtUa 
uon I the bltdd (1 CtM 7 and 8 bm repair 
o{ h le at t-eual neck to me o{ Ko 15 tad 
unioQ of ph Oder Ciben with three N chromic 
wlure* {t B ^3 ) 

IIL OPtRATIOb'. Iff VOOCrZ 

The operauons moit highly rcoommeadcd 
at the present day arc (i) denudaGon and 
satun. according to the method of Sum, 
(3) flap-splittmg with separate suture of blad- 
der wall otkI \-aglnal mucosa (3) soprapubic 
transperitoneal bparotomt 

Ml authors recommend the severing of 
those scars which hx the bladder to the piJvic 
bones The uiiial method of approach u> from 
the s*agina High and macccaaible openings 
ma> be attacked suprapublcolh usually by 
the transperitoncol route thoug{i occasionally 
the tTans\*csicai method has been ad\’uea 
Rrily (loc af ) highli recommend opening of 
the pcntoneal canty from below in the treat 
ment of fistuhc rcsuiung from complete 
hystcrectora\ The bladder becomes mobDe 
as soon as the abdnmmal caWty is opened 
because the intrapentoneol part of the bladder 
(base and fundui) can non be drawn down 
at will unless adhesions limit Its mobility 


What follows IS not to be interpreted as 
advice to discord cither the Sima opemdon 
or liu. flap splitting method entirely because 
m competent hands, both of these procedures 
ha\T gi\xn excellent results Furthermore, 
patients arc encountered m ■wham an other 
wise simple and accessible fistula is situated 
in a \Try gcairy xTigina An attempt to dose 
a small listula by the above-mentioned sim- 
pler techniques may be justified under such 
condiGood In order to avoid the more eitcn 
sivc and dj&cult dissection necessitated by 
the bladder mibllixaGon method- On the 
other hand, the raobiliration method executed 
cither from bdow from abo\T or by the 
combined approach requires less special 
training and offers more prospect of immediate 
cure In a single operation The added risk to 
life cspeoallv by the tran^ntoncfll route 
aithou^ not excessive must be weighed in 
the lialonce In complicated cases, bowe\Tr 
the advantages of mublhxation far outweigh 
any disadvantages or dangers which may be 
adduced against it. 

Before descnbing the technique to be rec 
ominended. it is necessary to refer to the 
sdecUon of the proper tone for operation, 
preluEQiiaTy Ueatment etc which are of 
greet Importance 

r\ FtXPASATOEV 

Time of op<Taiton many fistula; heal 
spontaneously it is advisable to wait at least 
three months postpartum before interfering 
This penod is not waited, as it allows the 
genital tract to mvolutc completely nod 
gives the neighboring tissues usually also 
mvohed tune to heoL Clean-cut, postopera 
tlve hstulee commonly due to unrecogniretl 
injury to the bladder may be operated upon 
earlier than those resulting from sloughing or 
necrosis after operation Usually 3 to 4 
months must elapse before the crtidate m 
infected cases has absorbed suffiaently to 
offer a promising operative field 

Pretimtnar% preparation The hair about tbc 
genitals should be kept dosely dipped or 
shaven Excoriations of tbc skin arc healed 
by repeated apphcation of thick line sah-e 
which is remov^ twice dally with ohi'e oQ 
Raw encrusted areas on the vulva or m the 
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Fl«.+. Hi 

Tg ^ Cue 8 Vtst c on^nol fiitnla retnlllng from 
opermtloa (or cudnotu of cervix. T-tbaped lo- 
on tmoogh mucous Tntmbmne In dot uid IW 
Mg 5 C«o 8 Anterior nnface of biadder exposed bf 
ectin* viglrtal flap* outlined in Fig 4. The deeper and 
her portion of the bUdder renained adherent arid 
nohlJe fixed by the icai In the fomii. 


S ri«.6 

Fig. 6 Case 8 Ubention of bladder base conqileted 
by opening tbe peritoneal cul-de-ac, thus penoittlrs 
easy access and suture without tenrinn. Cornpore with 
Fig 5 P Peritoneum the iqjper part being p^toneum 
CDTcnng the bladder tbe lower Dclng tbe posterior perlto- 
oeamorDougUs’cnl-de-aac with trecTOniatures attached, 
R rectum. 


gina should be touched up two to three 
aes each week with five per cent silver 
jate A hot sitx bath once a day is bptdi 
Dtlim| and cleansing The urine should be 
pt aad by means of daily administration 
four to sii doses of aad sodium phosphate 
laHiPiO*) gr XV and bacteria free by 
xamethylinammo gr V to VTI given three 
ncs daily Bedridden patients may be made 
jre comfortable if placed on a rubber ring 
d supphed with a gutter of oll-doth, which 
ams o 5 the urine and keeps the b^ dry 
us Is preferable to vulvar pads which m 
iase the local irritation 
Auitstlitsta Ether or gaa-oiygcn narcosis 
cept for minor interferences fadlitates good 
posure and permits of more rapid operaUng 
Ponlion For vaginal work the usual dor 
I bthotomy posture is most con\enicnt- 
ic knee-chest or Sims position tends to m 
aisc the distance between the fistula and 
e vulvar orifice. Suprapubic operation re- 
lires extreme Trendelenburg position 
Armamenianum Such vaginal retractors 
spades os the individual operator is accus 
med to suffice for exposure. In addition to 
e usual instruments emplo>’ed In vaginal 
ustlc operations, the following are useful 


Small curved and straight scissors mouse- 
tooth and anatomical forceps commonly used 
in intestinal suture are of assistance, but are 
not Indispensable A bladder sound soft rub- 
ber catheters a Janet Frank syrmge of 100 
to 150 cubic centimeter capacity and small 
half curved needles should be ready Occa 
nonally a Young s prostatic retractor or a 
small Voorhees bag will prove of service in 
dra^^iDg down tbe fistula- Tlie suture ma 
tcrial should consist of fine (No o and No 1 
plam and chromic) catgut and No 2 twisted 
silk 

V OPERATION 

Although the prmaplcs imderlymg all op- 
erations are the same the desaiption will be 
simplified by describmg m detail the technique 
as appbed to the three main vabeties of fia- 
tuke met with (a) simple fistnhn (including 
vesicovagumi vcaicoccmcovaginnl and vesi 
co-uterovaginal) (b) vesico-urethrovagmal(i) 
without, or (2) with complete destruction 
of the sphincter veaiac and (c) inacces- 
Eiblc fistula which necessitate suprapubic 
or combmed vaginal and suprapubic ap- 
proach. 

Simple fistula Exposure After opemng up 
the vTigina with retractors the fistula should 
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oi mrJ iiartl) crpownl by derp rrtnrttrxi The cefvi 
dcKl not be puIM <lo The tatui« t* ^dbcrent W 
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be brought plnmly In new by pulling the 
cenlx I wnward If the vnginnl canal is 
narrow and contracted Literal masons (sin- 
gle or double) through the perineum — as ad 
vised by Schuchard — mcrcase the exposure 
WTien tbe uterus is nied It may proix of 
assuUnce to pass two or more guide sutures 
at the edge of the fistula 

Ituisjon Instead of advismg denudatwo 
of the edges or drcuinusion 0/ the fistula with 
flap splittmg the writer prefers a longrtudinaJ 
or Incited T-shaped masion, such os is 
practiced In ■jstoccle operation. Unless the 
lutuJa is ciccastvdy la^c and thus greatly 
reduce* the aiTiilable amount of \-aginal mu 
cosa the inasun should be made m the 
median line mxspcctivx of the situation of 
the false opening If a large fistula exists less 
mucosa Is sacrificed by muling the masion 
Y-shaped, the arms of the \ corrc^nding to 
the edges of the defect (Fig 14) Themusoco 
should hrst be liberated m health) tissue and 
on]\ as the edges of the fistula arc approached 
need special care be cicrased TTie \’aginal 
fbp* should be liberated as nddd) and com 


* ri*. 0 

prt »c ligumraU hg4Ud cul PuitoocTun 

reli led nfht lenne rten Ls ted fur UteraJly, rifbt 

orrterrtpoid blewidef rt»ot«luefl up lo rite ot ^nk. 

I IK 9 Cmc Cuolia ed from FTr 8 CompleU 
bynctecUxDy to eflerd radier tectw Th# left *d«w 
erenot ret&cynl The lo»er Uunl I tbe riaht ureter w** 
BMtaQjaed bv sTurp dMeetio tbe nffat bkodo 
fmd penniiuat ernotore d tbe tsf J ofxnlat Stoop 
of 4C)oe puJM oe b ujcuon *utuTr^ 

pletely as in the operation for vaginal inter 
position of the uterus The llbeiatlon will 
usually p^o^x eas) if the scar tissue is re- 
served for the InsL. 

Lthfraiton 0/ bladder The next step is tbe 
full liberation of the bladder Here also the 
neighborhood of the fistula is left untouched 
until fcome other portion of the bladder has 
been freed (Dare ahould be exerdsed not to 
enlarge the hole by rough manipulation. If 
difficulty u encountered m freeing the bladder 
from hands or from the pdvic bones to which 
It ma> be adherent, it prove* of service to 
insert the index finger of the left hand into the 
bladder through the fistula (then enlarging 
the opening if neceisary) and to se^•e^ ad 
hcsions under the guidance of the finger m 
the bladder If the adherence to the cer\u or 
utcniB b embarassingl) intimate tbe llberat 
ing incisions can be made through cervical or 
ut^oe tissue until the scar area has been 
freed The bbdder must be as completely 
mobilued as b practiced in vaginal Interpo- 
dtron (Figs. $ and 13) As soon as tbe bladder 
fa freed it contracts and can be readily elc- 
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vated Onl> rarely will the ureters be en 
countered except m those cases in which the 
fistula IS situated far laterally m the fonux 
If the field is well exposed the ureters arc 
readil> a\oidcd In cases of this nature it 
will often pro\’e easier to operate by the 
combined method to be described below 
rather than to grope blmdlj m an inaccessible 
and bloodj cavity 

Suture After the bladder is freed all 
bleeding pomts should be carcfull> secured 
Interrupted Lembert like sutures of fine 
chromic catgut passed through the muscular 
coat at one half centimeter mtervals ore used 
to close the bladder defect, but no sutures are 
tied until all have been placed The first and 
last suture should be passed one Half ccnti 
meter beyond the angles of the hole When 
the destruction of adjacent structures has 
been slight and fosoal tissues are a\’ailablc 
(8) a further repair such os is practiced m 
cystoccle operation may be emplo>ed (Fig 
13 approximation bj suture of the pub^r 
vical ligaments PC ) The operation is com 
pletcd by closure of the ^•aglnal flaps with 
interrupted silk sutures 

In dealing with \esico(xn.ncal or vesico- 
uterine fistula: openings in the cervix or 
uterus may be freshened and closed by su 
tore as a final step before the vTiginal mucosa 
IS approximated or they may be Idt untreated 
as they heal spontaneouslj 

The above operation can also be emploj-ed 
when the fistula has resulted from mjurj to 
the bladder during hysterectomy The same 
method of exposures should be used After 
exposure of the anterior part of the bladder if 
the fistula is at or near the fomLx (after complete 
hysterectomy) the pentoneal cavity should 
be widely opened at the fornix, as advnscd by 
Kelly (loc. aL) This enables the operator to 
pull the postenor part of the bladder down 
ward and forward The sutures can now be 
posseil without difficult> (Fig 6) The pen 
toneal opening nia> be closed bj a few sutures 
or may be dram^ bj inserting a wick of 
iodoform gauze (to be remo\’ed after 5C\'en 
days) which should not come mto contact 
with the line of suture 

I esico-urethro^/^inal fistula wtthout com 
plcte destruciion of the sphincier vesica Unless 



htK o CUac ij Complete de^tna-Uon ( urethra 
tn ‘esiccFva^pnal fialulx Ixirm area of tear 

Ilf II Ca«e 15 Denudaboo aod mutlof of tutolc 
oatUned la dots, ts^iul flaps foe rccoostrucb n of 
areihrm lodicstcd ia bro ea Ime*. Tbe base of both 
flaps 1 and B are toward the patient ■ left 

Flp It Case 15 Dlsffram showing the method of 
fliaboaempJo>'ed on the lih^tcd flaps outlined In Fie ii 
The flstuhe have been united and repaired except Tor a 
■/mil opening left at the upper angle of the bUdder 
ujjur> Flap A has been turaid Inward to form a lube 
Uoed with mucosa Flap B Is drawn across so as to cover 
not onl tbe raw outer surface of flap 4 but tHo to dose 
In the aglnal defect left by rdJectme A \t a later stage 
tbe nea tube was united to tbe Uadder opening 


the opening mto the bbdder is small and far 
anterior it is preferable to liberate the blad 
der completely as m the precedmg varict> of 
cases extending the incision well up toward 
tbe external meatus In simple cases the 
bladder and urethra arc then sutured over a 
No I z or 15 French rubber catheter with 
mtcmipted sutures of chromic gut, which 
grasp tne muscular but not the mucous coat. 
At tbe bladder neck the sphincter fibers to- 
gether iMth a delicate but distmet ftisaa are 
then opproximated by two or three Inter 
niptcd sutures just as the sphincter am is 
caught in the operation for complete tear of 
the perineum after the rectal defect has been 
repaired (Fig 13) The tom and retracted 
sphmeter of the bladder must be sought for 
close to the edges of the pubic rami This 
region is very \'ascular hemostatic sutures 
often being required to stop the se\cre \cnous 
hremorrha^ ^ 

If the distal part of the urethra has been 
much mutijated or has entirely disappeared 
little eflort should be expend^ In restoring 
the urethral canal because contmence de- 


o( ((Tvica t [WM tmeUga mtmn tlmt mlasrttx Im nbk 
isiMi al tb* Iriel d lb* Baci of tb« Uadder bn tbk cod* h 
palled apCB b« itroajca^ Bsd deeper Ibtn ■. 
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ftC 3 C *e 8 Exposure od nturc cd iocorn 
p«trat ^ibioctcT ntcc Ampa t>) iurt bmi 

ubn t d aad relnfled The MiiltifT I0 ) hu beao treed 
od puihed upv^jd, eepoaiati the rapr3r»cuul part ol 
the crrvli (C i (Js each sdc the pubwervxai U(unrala 
(/’•Q bare been eepoaeJ The iphuKter aben are (henna 
parti) appTcruBMtea tractloa m ivo gaued (vturca. 

peodj solely upon the sphincter hbers. Con- 
itruction of a net7 r-nnai greatly lengthens 
and complicates the operation with little 
more than cosmetic effect, even if union 
res alts 

I titco-ureikrofciinal nstula vtik cem 
pUu destrudion of Ike spktruJer vettett Thu 
forTunaiel) rare >Ttnei\ usually is char 
actemed bj large defects and senous mutUa 
Qon with extreme distortion due to scar 
tissue formation The entire base of the 
bladder has often disappeared together with 
the urethra The upper thickened ond 
inOomed wall of the bladder common]> 
prolapses through the bole One or both 
ureteral openings maj show along some port 
of the orcumference of the defect 

The writer has ne\*cr been fortunate enough 
to encounter such a case before it had been 
subjected to one or more prerious opera 
tions 

I Ih three cisct be hu operated upon, all the 
twac* «erc aJmoit bopelcsdv matliiled petfaar* 
more by the previous openuJ aj than by tie 
prim r. InJ TT 

iQt o 1 the cases by epealed plastic pjcraiioea 
th bbdder opetuo* «is educed to siie Just td 


mltlln* a No. ij F catheter In tie one (Cose 1$) 
a new nrethr* was constructed with vaginal mucooa 
flnpt and at a later operation iofeed to the b l adde r 
opening Continence wia somewhat Improved by 
■abmucous Injections of bird p»anffin amtind the 
neck. A preosure peasary (such as ReDy* describes) 
then serred to give some control after the p e rinCT m 
bad beoi repaired. 

The second case (Case u) was less succesafal, u 
every attempt at flap formation failed because of 
the Cttvarfabfc occurrtoce of necrosis. This p su ient 
reiised to coosent to raginal inteipositlon, as she 
dodred t have a child b^ore being iteiiUaed. 

The third case (Case i6) resulting from puhlot 
omy with an CTtensive delect and moch operative 
loss of tissue was treated m the following msnricr 
Dy repeated operatioiis the bladder was freed 
from toe pubic bo a the opening being reduced 
to amall slxe After this reduction beu accom 
phshed, a bladder sound, passed through the open 
mg, was then forced outward toward the skin sbove 
the region fonnerty occupied by the ditoria. The 
skin was barbed and the blackier wall (drawn out 
into funnel ahape) was sutured to the sktn. Later 
the old bladder opening in the vagina was com- 
pletely dosed A belt altb pad aj^ed over the 
new urdhra rites some degree of contineoce but 
proved too Irisotoe for the patient to wear Fur 
tier operation mav Iroprove the coctioL (Figs. 
>4 IS 6 17) 

The*€ Uiret operaUoia were planned in 
tlie hope of utDizmg a new fomied urethra 
to give some degree of controL On the whole 
the results wese os disappointing a> those 
described bj other operators In the future 
the writer proposes to use m modified form a 
procedure which has been prcrdoualy em- 
ployed bv Freund (9) and others to dose 
large defects by means of the interposed 
uterus In the present instance tho ntcnis b 
to be emploved not to dose the gap but to 
take the place of a pressure pcssarj in re- 
cstabhahing continence 

The operation may be executed In the 
following sequence (a) Kberation of the 
bladder (b) transposition of the uterus 
through the anterior cuJ-de-sac — (i) ^ 
tcitnam or if this fails (a) by the suprapubic 
route (c) dosurc of the bladder defect down 
to a anuill opening which is to functionate as 
the urethra (d) intcrpodtlon of the fundus 
uten mto the vcsicov-ngmal space 

The operation should be limited to desolate 
cases with large defects and espcdallj to 

Kdr ad N«Ut ti — uj Jny ud A1 l■|l<T IV* 

oL >» 
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FIs 14- 0*0 i6 Diafmn of coormcmi vcrcoraglnal 
fittuu with destroctka of tphiDCter aod urtthim alUr 
poblotamjr Asterisk shows spoiM between aDuniteil 
eohs of rums. OotHne of iocuVn lodkated in broken 
lines. 

Fie ij Ose i6 DUersrn ibowinj; tlbersUoo of 
bladder after reilectlca of vafliial dap* Qlustnted in 
Fig 14. 


Fig 16 Osc 16 Diagram showing inture of {istuJa 
eicept at Its iipper angle (arrow) (See Figs. 14 and 15 ) 
FIf 17 Caee 16 Diegruunatic sagittal tecUm 
ibowiBg iormanoti of new urethra above the region of the 
ditorfa. New ainal In ahsded portieo sltostlon of a 
Bormsl urethra indKsted by broken lines, Arrow bend 
at site of sets la Fig 16 opening was 

dosed altar the patency of the new canal had bao uaured 


case* in which the entire sphincter apparatus 
has bean destroyed. It should be the opera 
tion of choice and take the place of com 
plicated plastic repairs which even If they 
prove anatomically successful faD to re- 
store continence 

Op^ratwn Liberation of bladder The 
vaginal mucous membrane should be separ 
at^ from the bladder along the edges of the 
defect, the mdsion extending downward 
toward the cervix (forming the base of a Y) 
W^th one finger m the bladder the liberation 
of this viscus should be attempted pre 
ferably beginning the separation in the least 
adherent portions It usually becomes neces- 
sary to detach the bladder from one or both 
rami to which it has become adherent The 
hicmorrhage is profuse and persistent. As 
the blecdmg spots ore located in dense scar 
tissue hxanostatic sutures are usually 
required 

Transposition of the uterus If the antenor 
peritoneal reflection can be reached and 
opened an attempt should be made to draw 


the uterus mto the vugina Should this 
effort be successful the operation is com 
plcted by narrowing the bladder defect by 
means of suture down to a small opening 
just admittmg a No 15 F catheter The 
uterus 13 then mterposed between bladder 
and vagina, so that the top of the fundus 
projects to or beyond the new opening 
TTic vaginal flaps are sutured over the 
uterus lateral openings for drainage gauze 
being established between uterus and vaginal 
flap The tubes must of course be ligated 
Transposition of the uterus by the supra 
pubic route If it is impossible to reach to 
peritoneal reflectioTi if the liberation of the 
lateral parts of the bladder falls because of 
too dense adhesions and scar or if the 
haemorrhage proves uncontrollable, the vagina 
should be tightly pacied with gauze and the 
abdomen opened suprapubically In steep 
Trendelenburg position the uterus 1* drawn 
upward and the vcslco-utennc pcntoncal 
fold widely opened The roimd ligaments 
may be cut I^twccn ligatures to gi\e freer 


54H 


SlRGEJi\ G\NE(X)LOG\ AM) OBSTETRICS 



I IX n < 've j sKiKXi oUarboi 

too stooe pmjfTiirn p rtl\ in the Uarick [urtl tuddeo 
dvirtKolam cvulticg frocn k>>ure of escorxftnal 

oziKMUiT The bladder uin now be freed 
mor reodiJj At Umei it may prow necca 
wry to djublj ligate and cut one or both 
uterine ortcncs m order to liberate the 
ureter* and bladder angli^ Ail harmonrhage 
Is now controlled by ligature or suture 

After removing the \aginjJ paeiungs the 
utcrub (tirst ligatmg the tubes) is pushed 
down into the vagina, the incuion in the 
veaico uterme pentuneum is sutured, and 
the abdominal wound eJoeed The operatJcm 
IS completed trom below in the fnnnfw»j ont 
lined Ln the pre\nu» paragraph Tlus type 
of operation Is <f cours. ts previously 
stated to be stni tl) resen ed for the severest 
cases in which no muscU tissue remains at 
the Deuk of the bladder Fhe operation is 
long and severe 

Should the desired degree of control not 
be obtained added pressure ma> be exerted 
upon the uterine pelottc by •ub8equeotl> 
narrowing the ragina and Increasing the 
height of the perineum. 

InaccesitbU psiida In some cases the 
fistula If situated so high, the scar formation 
Is so deiifc or the bladder Is so adherent 
that it pro\T3 Impoaslblc to reach the defect 
fcT zxi^truim In other instances uncon- 
trollable hxmorrhage is encountered. 

Under thc« dreumstanca it is preferable 
to attack the trouble through a median 
tuprapobic meuion An effort maj be made 
to presenT Lho uterus, proceeding as pre 

U »m ti i^ njriWc Ui« b^Kki« tvm tb*- 

MuaJ puuaUml niM kr ur nen* 

kf uAltlr Miwii UT«n id BaM ta k« UwJmx m* Oa« 

«« tk* !■■■ w ■■ Um^ tk* nfna ud (k* pack 

rvOi wwartU M bc«kCk^ 



\dously described by lo cking the vesico- 
uterine fold of peritoneum The bladder U 
then fre<l> mobtUzed the bjcmorrhoge con- 
trolled and the fistuU repaired by suture- 
If the technics! difficulties are insmneunt 
able complete bj-st erect oroj iritb or without 
removal of the appendages, affords added 
fadbtv in the liberation of the bladder 
Wlien the fistula has been exposed and the 
bladder full) liberated gauxe for drainage 
should be drawn into \tLgina befort the 
biadder $j suiartd (in order to a\*oid disturb- 
ing the hue oi future later) The gause 
should not touch the hne of suture The 
bladder hole is closed with a few interrupted 
sutures of tine chromic gut- The pri>’ic 
peritoneum ts then dosed so as to extra 
perltonealixc the field of operation The 
■igmcdd may be attached over the suture line 
as on additional safeguard The abdominal 
wound is dosed without drainage (Figs 
8 and 9 ) 

\T ATTM TWtATUEKT 

Permamettl caikeUr A light weight rubber 
catheter should be inserted Into the bladder 
and fastened to the meatus by a suture 
reinforced by adhesive plaster The catheter 
drains off the urine and kupt the btadder 
tn a permanent ilaie ej contraction for at 
least 8 days The recei mg vessel should be 
graduated so that any stoppage of flow is at 
once noted and corrected. It fa the wnter^s 
practice to instruct the patient to watch the 
flow and to inform the nurse as soon as on 



FRANK VESICOVAGINAL FISTULE SPONTANEOUS REPAIR 


549 


obstruction occurs By abghtly pulling the 
catheter outward or pushing it inward the 
stoppage is usually overcome If clots or 
dumps of mucus cause obstruction intto- 
duction of ^ to I ounce of stcnle solution 
b> means of a synnge will dear the Imc 

The bovxU should be kept constipated 
for 5 to 8 days Early straining at stool may 
reopen a fistula 

Leakage Should leakage of urine through 
the vagina be noted the operation la not 
necessarily unsuccessful especially in those 
cases m which the bladder has been freely 
mobilized. The permanent catheter should 
be kept m place for at least 14 days as healing 
may jet take place. In one instance 
(Case q) this measure was crowned by 
success after 28 days 

Coitus should be interdicted for at least 
8 weeks. One patient (Case 2) on the fifteenth 
daj left the hospital cured She returned two 
days later the fistula having reopened as 
the result of coitus A second operation 
had to be performed 

vn DWIKTICtrLA Aim STONE FOBSIATION 
In three cases (Coses 4 5 and 7) all post 
operative in ongin, the fistula because of the 
distortion due to scar formation had pro- 
duced narrow funnel-shaped diverticula of 
the bladder These were unrecognized at 
the tune of operation because the flap- 
sphtting method of repair was employ^ 
In Case 7 the first operation was un 
successful the leakage persisting At the 
second attempt at closure the bladder was 
fully liberated the diverticulum was exposed 
recognized and excised and the defect su 
tured She has remained well (3 years) 

In the two others (Case 4 tad 5) healing took 
place but repea ted fonnatioa of soft vesical calculi 
occurred. These at once re-formed after removal 
through a Kelly cyitoacope. Search for on en 
crust^ future proved negative cauterization of the 
granulating area after removal of the stones was 
unavailing 

In the nr*t case an indslon into the vesicovaginal 
septum revealed a coDarbutton-ahaped stone the 
srnallcr portion being embedded In the extmvesical 
diverticulum, the bead projecting into the bladder 
a narrow Isthmus connecting the two enlargements 
the diverticulum was thoroughly cauterlxM with 
pure carbolic add as eid^n was impossible. 


An Intractsble cyititis complicated the condition 
and Utcr necc^tated vaginal cystotomy with 
drainage (Flgi. 18 19) for removal of the intra 
vcdcal stone and treatment of the cvstltls. 

In the second case a permanent curt has not vet 
been affected, because the vesical cnlcuhis was 
removed just before operation and therefore the 
sole guide to the ■mall dlvcrtlculnm was iott. 
Eiploratkjn of the % efkovaginal septum foiled to 
reveal the dlverticulimL ^ toon as the stone has 
re-formed another operation will be undertaken 
with the attached itone tn ttiu ‘ 

vm CLOSURE OF inNUTZ FISTXTLfi 

The closure of very small fistulas some- 
times give as much or more trouble than the 
repair of large defects The wntcr succeeded 
m dosing a ymnll opening which persisted 
after the dosure of a large hole and which 
did not heal The method employed was 
the following The bladder was kept dis- 
tended by means of a continuous current of 
water introduced through one channel of a 
catheterixmg cystoscopc Through the 
other channel a wire insulated except at its 
tip was passed for a short distance into the 
intra\esical opening of the fistula The 
d Arsonval current was applied for 10 seconds 
os recommended by Beer (10) for bladder 
papillomata The fistula has remained per 
manentiy cured 

DC smaiASY 

Comparison of those cases of bladder 
injury which heal spontaneously with those 
which form permanent fistula shows that 
neither the size nor situation of the defect is 
of os much importance as the fact that m 
the former the bladder is free to contract and 
that broad tissne planes are mobilized 

By applying these observations to opera 
tive repair more uniformly successful results 
may be antiapatcd 

Full liberation of the bladder should be 
practiced in every case before attempting to 
repair the injury This mj unction should be 
obeyed especially by the occasional operator 

Bor* Um cnplcdca oT tU* rrtpw thk pallcal bu ibo bmi ef>- 
«m«d opca A loFftpabM; ctAoUcbt ns tb* txtr&Tnlnl 

pcMioa « lb* Mob* rmrvad. tod tbadlTmlcok b-ibubed pstof tb« 
tlCM lihwlfd (7 trots about H CExOaxur bablad trx bterml 

^itiiacta bBclcnrd bctiMO tb* uiUttl opcniaA (er ihstssio 
K CToOeontTS. Tb* ttee* ns dUocsltd fart tbs biailrT As ibf 
fOTnUculois cobU bm b« iirtwJ tn aa B j k ns b btlssl cods-t 
»Ub tb« TBCtm sod Koisp lbs raxtes. tbe poAsrur bUddsr tsa^ca 
msntxndtsMcb (v^laess tsmsic tbeofnlsBkrvt SBd U firr 
caaBBsksllaa rtb tbe Usddsr This esse xH bs pBjtnbsd { etSrs 
t hter dsts 
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who 13 not mtinutcl> acquainted with the 
minute and precise technique of the Shm and 
the flap splitting operation 
Ulth slight S’anaUona the abow method 
of procedure is apphcable alike to sfanplo 
fistale (vesicosqiginal, \t 3 icoccr\*icaI veaico- 
urcthrovagmal) Inaccessible hstulre and hs 
tulce complicated by partial or complete 
destruction of the bladder sphincter 

When the bladder sphincter is completely 
destroyed plastn. construction of a new 
urethra pro\'C3 on satisfactory After r^mr 
of the direct the uterus may be mterposed 
mto the \’esIcovaginat septum to restore 
ontinencc 

Depending upon the Ixsl conditions en 
Countered the vaginal suprapubic or com 
bincd method of aj^roach may be practiced 
\\’hen a leak de\tlop3 the use of the per 
manent catheter should be persisted tn far 
longer 13 customarv as hi»<<tirjg nia> 
still take pla<^ os late os the fourth 
By fully liberating the bladder as a matter 
of routine di\tnicula (which later may 
cause stone formation) cannot escape notice. 
The closure of minute flstulc may be at 
tempted by intravesical cautenxabon with 
the d ^rvonvaJ current through a water 
cystONCupe 


\ CONCLUBIOVS 

I Spontaneous healing of \'eaical Inftirles 
takes place most readily when the bladder 
IS fully mobiliied, and the tissue pJnnes are 
given on opportunity to glide one upon 
arusther 

a The process of spontaneous repair Is 
assisted by keeping the bladder in a state 
of contraction by means of a permanent 
catheter 

3 Bladder suture is of secondary import 
ance If the above principles ore utDited m 
operative Intervention 
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THE SURGICAL SIGNIFICANCE OF THE CYSTICODUODENAI AND THE 
CYSTICOCOLIC Lie VMFNTS* 

WELIFR \A^ HOOK A.B MJ) Chtcac 


T he purpose o{ this paper vs to direct 
attention to the surgical importance 
of those \'ariants of portions of the 
great hepaticogastnc ligament which 
take ongm in the gall bladder and m the 
one case pass to the duodenum and in the 
other case run o\'er to the colon 

Permit me to present quite bncfl> the two 
obser\'ations forming the basis of the paper 

Case i A itrong man about 25 jeart of age Id 
pood health except that he had had several attack* 
of acute chole<^tltl* with the colic that U oanally 
associated with teinpx)rar> partial obitrucUon 
applied for surgical treatment 
An operation wai undertaken a short time after 
an acute ottacL The temperature had been nor 
mal for several days the tenderness wai slight and 
there wa* no pain, the patient being able to go alone 
to the hospital from hi* ont*of town home. 

On opening the abdomen the gall bladder was 
found at the usual site arid there were no adhesion* 
about It at any point. But it wa* found to be 
attached to the colon by a fold of pentoncum a 
perfect example of UfamaUtiM cytticocollcum 


This ligament extended (rom a point upon the 
pall bladder about onc-third the length of the gall 
bladder from the apex of the sac downward to 
in\ol\c the lower part of the receptacle and the 
duct It passed over in an eas> fold to be 
losened into the colon wall joining with the meso- 
colon and spreading out upon the bowel Itself The 
tissue of the ligament va* not infiltrated showed 
no signs of laflamin*tor> ongin or attack. On the 
contrary it was as flexible and a* easily tom a* let 
us *a\ the meso of the vermiform appendix. 

Upon opening the gall bladder with extreme care 
0* to protection of the abdomen from gall-bladder 
contents a few drachm* of bQe, a little thicker and 
darker than usual were evacuated This fluid 
showed no Sign* of purulent or serous admixture 
and coDtaxnetT no flocculi or detntu*. There were 
no stones and the cystic duct was found by the 
probe to be quite patent. As the patient was not 
fle»h> the common dnet could be palpated together 
with the accompan>’inp structure* but no stones 
served to diflerentmte it by palpation. 

Tlic wnlls of the gall bladder showed no sign o! 
inflpjnmaUon past or present other than a r^er 
deep reddening of the mucosa 
The mflaence of thu ligament on the patient s 
health seemed manifest when the gall blander was 




sLR(Ek\ G\\EC0L0(.\ obstetrics 


5P 



I « Ul9inn)( m ui<Mluudes»l Lm 

j with ibt. U er TuJ th oj i <ln«&doan gaU bUdJe obc tod iafiinunatioc Theae ■tUeb 
I fo liu suji «f d oKiniinicd tKat d »• were mod«md> kv n lut Qf a frw bMin aod 
trot 00 or pt isit of tS*. col n d th gilt bladder aere a^odoird a ib abgbt elevauoa of tespna* 
do uiid »iic>i u v ihai Jtukt n luir Tc rternesis fT«\eM 'when the dliteoded 
of th c\ tk i ct ul I eaiiJ\ jc'u The liflun t aod polpaU gaU bbdd t woa bloclteri danng to 

wat dj "W i parti) th the ao g trt partly a ib aiuci pervated throughout the mterml betweea 
the null bloul cMij betof Ugaieil exacerbatioDt Tb diafnoais of gall-ttonet wtt 

C rHul Iraioage ul th gall bladder vitb a rubber tetuciotah tnaioul ed be the ver) skilled atteod- 

lubt ! f the m. ghbormg fkntonnim alth cause incph)'eidaD 

Was I II wed bt Iomit o the usual maaoer Not m lovpectjQg tbe gall-bladder ajod the somAiad- 

th 1 ».hte^t terhnKiJ djih uliy a i cou tered log tm (urea, aume light adbeiioiu were obaerved 

to uggfii to unhappy out m o( th opent n between the low part of th body of the giD 

\ nhdeia p>entoriliis of the iw ftest ki^ set in bladder nod the duodennin Their presence was 
aod th< putt t died In bout thirty -aU boon Interp eted as testim niai to the dbgiK>us of chronac 

\ 1 m ted ^ilmori m \amjaalioa was mad 1 a and r« mni caH-blaJder inihunmatijn. 

Dr NNili St Auberg >»h reported that a violent Mteotlon was then directed to aiwHher structuit 
pent mtt^ m th but littl rt Id ctudat was re uniting th fall bladd to the duodenum. Hils 

fpoftiiblc f th lertrunsilon f the case that lierr structure was a tru cystlcoduodenal liMment. 

» as no bkKxl or any loreign body In tbe bdomen It took Its origin upon that face of the gafl-bladder 
aad that no injury or rupt rc I an vtscus other wall that looks toward the pjdorus aiid as tbe gall 

thsn the opcrali t mound Aire d) spoken of roulJ bladder was held up t descended In an easy corre 

be lound It mas co ditded th t th fat I trnnlnA t broad inseiti n over tbe doodermm, eatending 

tion Aa due t an Infectwn f th penlo euro et tbe about hall way around the drcnmlcrence f that 

alt f tbe wound th gall-bladaeT which do bt oi«a. 

less was tbe soun of ih earaordinarily -indent TTih fold was composed of two plates of pent©- 

hactena. ocum with a tdaracntoiij ls>-ef f loom* and slightly 

Th opport cut \ nyuU tbe full ospecti n of fat Uden cont^cilve tbsue beawten them It was 

tbe upper abd roc h wed that there was present divided parti) by tciiing and partly bj cuts with 

no other c u>e f th ob*tructK) of the gall th acissori It was carefulJv noted that at no 

bUd ler tha the ngulat n lu t the tractlo poi t w a there evidence f n indammstory eic 

upon that tmci rebv ibecoloa. hlch was attached ment the production of this structure there were 

t it by the unnsuaJ ctTticocoliL hgametu no contracted or tough b*nd-lLk deroenU of Sbrous 

Cui M \\ ped bo t 4» y-cars bad thsu No was there an) rrylddlng deroeot In 

suflered fo se eral ycurv from recurring atucLi of th bgamect but as th tissue was polled poo. 
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Fix 3 Ufual amnfreoient ot lInnmiU. (From Spiltefaolx.} 


It gave way by iucccmivc regular rupture* of the 
stretched normal corincctu e tiaiue. The con 
dialon wa* Irrolstlblc that ac had to deal with 
that uncommon \Tirlnnt portion of the hepato- 
duodenal llnment known a* the cyallcoduodenal 
ligament (jn opening the gall bladder no stones 
were found but the bile waa rather thick arid almost 
black The wall of the gall bladder was not grossly 
altered Jso bactcnolo^cal examination was made 

As there t\cre no stones and os the ligament 
described must have been present ab engine 
It was concluded that its Irduencc in holding 
the bod} of the gall bladder m approxima 


Uon to the duodenum must have been the 
determining factor m produemg the chole- 
cy-Btitis b\ bringing about angulation at the 
cj’stic duct- This conclusion is strengthened 
b> the fact that all 5>Tnptoms of cholecvstitis 
disappeared after the division of slight 
adhesions and of this ligament- Drainage 
of the gall bladder was maintamed for a 
number of weeks 

On looking over the multipHatous pictures 
provuded b} the anatomists in illustration 
of the bilc-passages a plate was found in the 
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cLiisicjl atlas ot Toldt showicg clear!) on 
example ot one of thac ligament* Then 
the stud) of I Older )idded the following 
exact docTiption 

Id ertain nre cbe jcill bladde i* enurcly 
lUjpcDdcd from ibe 1 er b\ t pedtoneftl f W f 
Ugim 1 (m at i/ J ") nd c }o\i a «ldc roo- 
biht\ tha Dtlon partK fface* ih meso whfle 

a rmcDtliifl ihe rfact of co t ci » Ih ihe 11 tt 
T he rdjtton* of th a tenor face ( f the gall 

bla Ideri la fro t th th tram •er>e coloo. m 

th re* « th the d odenum, gam to «bkfa It 
0U be uruied b\ jde t*l adheiloia r c%co b> « 
pent eal me^ ibe til ^eJ bgaroeni 

ViroetUDcs ledced th gall bladder and Ui traoa- 
V ne culo re copuincd in pentoDeol mno 

rnlJnl the si aWu / gam I Thu ligament, 

nhUh I but a and f the bepatochaodenal liga 
meat that U t aa\ of ibe d ^t al pan of tbe gaatio- 

) 


bepat c hganieat u InJertcd bore upon tie loner 
fa e ot the gall bladde froai the neck aa far a* tbe 
begbiolog ? th fundtu tad devceoda belcrw apon 
the aotcrio f ce of ibe duod nuaj nd tie deitrtl 
nglo of the ■oloa. Tbe loner face of tie gall 
bladJe thm finds Itself deprived of peritooeuto 
p to the KlailTof l borden and U leparated frean 
the oloQsofd^ b} celhda luaue. Ibe Dgamentiun 
cjetl ocollcum U met « th ooce in f nr cases accord- 
ing l Bripo and Jonaesco once la seven times 
according to Raynal In some e ceptional case* 
b»ervcd b% lie precedlof author* it comdlcd n ti 
(mas equivalent to) a cjstlc mesenicty (roeso-ejste) 
oasm ch as ti gall bladd mas uspended La tie 
oildit of an bepmll'ooJ] ligament. 

Hans Kehr present* inadentflU) a picture 
of one of these hgaments althou^ I am not 
aware that he attribute* to the structure any 
rtle in the aiusaUoa of dtteaie 
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Fig 5 The utu«l ■mngemeot o( (From ToldL) 

It has bmi the custom to speak of such ration of mfection abo\c the pomt of ob- 

hollow organs as the kidne> the urinary struction 

and gall bladders and the pancreatic and Now for the gall bladder stones ma\ or 
sahvarj glands as being provided with the ma> not be merely inadental to the occur 

mechanism and the conditions for drainage rence of the partial obstruction In all cases 

\ et the word dramage presents only a part of cholecj'sUtis the clement of mcomplcte 
of the full notion of what actually occurs emptyang of the gall bladder ought to be 
For the walls of these organs and of their considered by the surgeon c\'cn if the obstruc 
excretory ducts ha\e muscular layers that Uon be but partial 

acth'ely expel the fluids that come into cxis- Without entering eihaustucly Into the 
tence within them subject of the causes of incomplete emptying 

■\ et c^•en with the positi\*e aid of the mus- of the gall-bladder it may be said that the 
culature great difhculties in the functioning causes arc tulnnsic and extnnsic 
of the structures considered take place when In the former category arc to be included 
mechanical interference with the tubage the diseases of the gall bladder wall such as 
occurs Thus as e\cry pathologist know* paralysis acatmation and mabgnant 
the least blockmg of a duct fa\’or8 the locah growths together with the mtcmal obstruc 
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tijn^ due t the a tlon t tones se^r* and 
eah'cs In the latter ategun are to be 
tound the If^tructi na e lU-a J )>> compression 
or cunatrieli n and bj angulation 

Now It I with ne pha-w f angulation of 
the bilc-du I that we are e5>pcualh an 
cemal \Aith the angulathru eauaed b) 
inflammatore or malignant action wc hasT 
nothing to do \nd sunilarl\ xrc mmt say 
but littJc of those angulationa that are caused 
b\ the unu ual relations that may subsist 
l»elwccn the duct and the hepatic artery 
rhe n rmal angle formed bv the gall 
1 Ladder with the 1 ngitudinal aj?u of the bixly 
1 prone unced P incr calls attenti n to the 
fa t that the gall bladder has tO( frequently 
bein lujiposcd to point as it were straight 
forward whereas the IxxIn of the sac is wdl 
t the riidit of u outlet When the gall- 
bladder I li\cd adbesuns too far to the 
nght thire may lie partial obscrucUon 
WTiDc It seems pr ibablc that under ordinary 


onditiott^ the emptying of the gnJJ bladder 
mat be c impromiscd m no degree by the 
jrcstnee of a Ugamentum cysticoduodenaJc 
r a hgamcntimi cy’sti'ucobcum yet when 
there IS displacement of the colon or duod- 
enum the ligament may cause angulation of 
the duct by traction Intermittent ongula 
tion may easQy occur by the overfilling of 
the colon with gas Practically the some 
thought* ore NTilid with reference to the bga 
mentum cysticoduidenaJe 

It IS obnous that os m the instances 
here reported this angulation may cause lo 
cuLratijn of bacteria m the gall bladder with 
the clashlcal symptoms of cholccy’stitis 

It B to be hjped that other surgeons will 
contnfute observations upon these important 
structures of which the r61e In surgery may 
pro\T to be of as much importance os the 
pcntoncal bands and folds now so frequently 
noted as being discovered in the ileoaccol 
region. 
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WIRE-B4\T}ING FOR FRACTURES 
W rrn Tin: DnsCRipnoN or a Nr\\ Tool 
Hy F J cotton M D I- CC-S Bcwtox 

AKD 

JOHN DIPT Je MI) no*TOX 
UooM StiTxaco, Boatoa ( ly Itoiptul 


HE Wire banding method which we arc 
about to describe la a acherae to awid the 
disad\’antagcs of the Parham band Mr 
Robert Milne detiaed the first fracture banding 
mechanism which could be called efficient 



Fiff I The itimiHl of wire lacd ba» e kwp (braxed) at 
one end The wire b puued about the bone, Eod the cods 
puacd cronwbc throuxh the oveI tmoolh ed^ed hole Id 
the tip then ap on either dde the croM^r (a) The 
kwped-end then coe» over the book (fc) the free end H 
damped bj a ctmkick under the ulngnut () The 
handJei arc then doaed until the wire b falriy mug The 
tendon b bdd by the ratchet (d) Then the whole tnatni 
ment ii twisted th smooth bole In the tip makes the 
eplri! dose and the cross-bar (a) crowds the toms down 
dose. The wires are cut st the Ic\tI of ( ) The loop b 
flattened over onto the bone. How dose tne wire-band Is 
drawn may be seen from the Insert at (J) 


Parham of New Orleans went much further 
we ha\'C used the Parham band in many cases 
with great satisfaction. It has the disadvantage 
houtxer of leaving m the tiMucs too much 
foreign material and of creating a point of least 
resistance in the bone even tf the band is im- 
bedtlcd as we have found it to be in the majont> 
of the cases examined some months or years later ’ 
One case, banded len months ago )jy one of us 
illustrates this finding clcairK (&ec Fig i) 

It seems reasonable to follow the rule that all 
bands should come out after union has taken 

(ft MUM o< Dr WJEiia E Fiultac iS« wu aM liabeddad 
bu kbovad iJidliaE p w t» ie th* boa* uri dwnwIfT artUa tkh 
Ctw-m <lraajld7 l«B Lhu e( b* nt^Jly irewba ckQd ton 



FI* a Femur banded ten nxinthi pre\'iotttly Re 
fracttircd exactly at point of banding b> freah but alight 
aeddent. The band b deari> abown to have been Im- 
bedded but It rteverthdeaa constituted a pol t of leaat 
rcabtaoce. 
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place on 1 u have rectr tl\ ai j ted this rule m 
fiandJmR fra taro H w \er it a *e» and 

operation t move the !vi d an I* ‘hminatcil 
il we con vcnurae the Qjsa 1 anlaj^ t imtntK n 
and pos iWe non union b\ u me a neglipblc 1 ulL 
of metal -ju i a landof thin irongwirt — the 
gain L 1 \ u 

The t wire not new I ut the method 
used have been f und mevhanicallv ineSoeot 
The hose manufa turera and the pa Lera and 
baJefk of venous jp-nxl (from fuv to Id news* 
rajicrsi have usctl Tvire ban iing In'tniioents 
The Instrument whi h came n arcst 1 meeting 
our need mas the wire twister iNcd i fasten 
rublicf bn« to m lal end an 1 Joint WTuIc 
this instrument m>-t cfl -cti d\ answers the 
j urpose for which it was designed, it ha proved 
1 adcriuatc for wiring fractures tor uch a twister 
leaves t \ beknr the twnt that ini|kur^ the hn 
tlon of nmd object 

Our problem therefore, was hnt toclknlnale 
the \ and secoiKL, to secure tenbii.a w hout 
nap]>ing the wire and we ha e succeeded m 
making a twister w hich fulfills both requirements 
The instrument ih wn will twist wire down tal 


to th bone surface. The wire can be twisted 
nc and one half turns alt t reaching the point o< 
tual tuath n. 

\\ I use phosphor bronue wire, silv cred (al 
thughthati pmliablv entueiv unn'-ct-^harv) of 
(..luge ih t JO Brown 5c Sharpe 
On wire iocs the w rk. of a Parham barul In 
most uses Two wires will do more than an) 
P rham bonl possibly can, and will leave on in- 
m|ur«blv mailer tii^ section of metal about 
the bone 

■\lthi ugh the method has been used dinlcall) In 
d few ca-^s It cannot be said to have been proved 
ut duucnllv a V cL It has worked well so for 
Its appbcati n a a substitute for the Parham 
band ts fullv justitied 

Just how niDch 'an be done in the fixation of 
iracturo hv wire passed through drill boles and 
brought taut In trus mstnunent, is still on open 
questioo, although It has worted well on the few 
cases in which wre havx used it 
The inscruraent devised has been presented 
before the Bostco SurgkaJ Sooetv toa we wtth 
to preaent It in print so that others may use it and 
juoge os to lu practicabiLitv 


THE TREATMENT' OF BURNS \ND CR-\NUL\TL\G SURF\CI:^ UTTH 
I ARAFFIN-FILM PREP\R.ATIONS 

B I L 5 \OOD B. nutORni il D h \t S Pnr- soa 

StiTiMa Wr- m '•-■ijriTi IL7s>rt»] 


T he wax or [urafSn him treatment of bvmis 
an 1 granulating wounds sprang from the 
•CT^alional account of the secret French 
I reparati m ami rme much used in the war 
now gouig in \raencan surgeons returning 
from the war m France have given glowing 
account* f the wenxierful results from the ux 
of ambnne This Jed to two or three Aracrkan 
product* lieing placed on the markcL AD havx 
followed the French example of keeping the 
formula a secret It i one of the dMadvxntages 
of tccrecv that we do not know what attempts 
havx been made to temre the best powiolc 
preparation and in the absence of this knowledge 
it IS reavwiable to »uppo*e that the secret prep- 
aration is capable of modihcatioos which 
might add to it* impeovxmeot 

To meet the derrand foe a non-jeaxt ethical 
preparation quite an InvxstigatioD of the subject 
ha* been made b\ Dr Torald SoUman which 


IS described in so article n the subject cntitkd 
Suggested Formulas for Panilfin Films which 
appears m the Journal of tkr imm an MedfaJ 
l**ocia/io I for \pril of this vxnr some extracts 
of which I hfivc uKOTponilcd m this paper 
TTio trenlmcnt of bums and granulating wound 
surfaces with porafhn preparations ha* provxd to 
be a distinct advxncc in lurgcrv and any sorgcoti 
who has emplovxd ihn raetliod of treatment 
cannot but realize that the results obtained 
arc much lupenor to thoee obtained b) any other 
procedure. 

Wounds QCiitnze m oncKthird to one-half the 
time The scar tissue is leas dense and more 
flexible end skin grafting Is comparatively not 
often required, bhould skin grafting be thought 
advisable U will be found that under the paraffin 
film application, these grafts will drvxlop much 
more rapidly than bv any other known method 
The action of tiie paraffin-film application 
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upon granulationa la largely mechamcaL On 
cooling the film contracts and exerts a suction 
action thus inducing an acti\’e hjpersemia. By 
keeping the wound airtight, and by acting as a 
splint or scaSoIding to uie granulations it pro* 
motes active proliferation of the newly formed 
tissue cells 

Many formulas or combinations of paraffin 
with other substances have been suggested and 
used m this country as well es abroad All the 
preparations including ambnne have para^ 
as a base and Dr SoUrnanm his experiments with 
paraffin mixtures used 28 different ingredients 
m eluding petrolatum Vemee turpentine, Japan 
wax oh\e oil, ycHow beeswax castor ofl sperma 
ceti resin cocoa butter liquid paraffin and the 
different varieties of asphalt As compared 
with ambnne (which he states contains per 
cent of paraffin) he coidd note no markrf dif 
ferences as between any of the aboit combma 
tions. The different v^eties of paraffin on the 
market have melting points varying from 48® to 
^ C and the various commercial broods differ 
m their phyalcal properties such as melting point, 
hardness and nexibOity It was found that 
samples melting close to 50 C ore to be preferred- 
Aside from melting point, flexibility seems to 
be one of the most important features 

Most paraffins found on the market ore too 
hard to use without incoiporoUng some softer 
substance to modify and make them more 
flexible. The admixture of wax and resin with 
paraffin seems to modify It suitably for the pur 
pose of a film dressing and Dr Max Kahn 
Diochemist of the Western PennsylvamaHcOTitnL 
has suggested that 2 or 3 per cent of poraflm oil 
added to melted paraffin renders it mudi softer 
and much leas liable to crumble upon cooling 

Dr A J Hull of the Royal Army M^cal 
Corps, states that treating parnffin with super 
heated steam seems to change its character in 
that it becomes softer and more flexible He also 
states that the results attained with its use os a 
dressing in bums seem indistinguishable from 
those (5 ambnne He further states that e\Tn 
better results are obtained by the addition of 
certain antiseptics and stimulating substances. 
The wounds become dean more rapidly pain de- 
creases and the offensive smell associated with 
ambrine dresshigs is avoided The formula we 
first began using at the Western Pennsjlvania 
Hospitid was composed of 70 per cent of Gulf 
wax paraffin 20 per cent of white beeswax (U 
S P ) and 10 per cent of resin 

With this product we could obtain all the effects 
of ambrine but It was not so flexible and h«d a 


marked tendency to crumble To obviate this, 
Dr Kahn suggested adding 2 per cent of Russian 
mineral ofl to the formuia. Further expenments 
shoircd that the addition of a small quantity of 
resorem seemed to obviate the offensive smell 
before referred to as following the use of ambnne 

It was then thought that the addition of some 
substance to the formula to promote the more 
rapid proliferation of the epithelial cells would 
prove a benefit. We have used two substances 
for this purpose scarlet red and sudan m 
suggested by Dr Kahn Sudan III seems pref 
erable as its action as a stimulant of epitbciiallm 
tion IS found to be more pronounced Sudan IH 
is a diazo compound of aniline series havmg 
the osmpositioa C** IT* N^ 0 It is soluble in 
alcohol chloroform xylol and essential ofls. 

Upon the Injection of certain dyes like audan 
in or scarlet red patholo^ts Mve observed 
a certam stimulation m the proliferation of 
epithelium. This active proliferation has been 
ascribed by Fischer to an attraction for the 
epithelial cells He called the d>’e therefore, 
an attraxin The changes are primarily in 
the connective tissue and resemble the eban^ 
produced by chronic inflammaboiL When audan 
m or scarlet red is injected immediately below 
the epithehom the connective tissue first loses 
its reaction to aad dye# Following this the 
epithelium begins to proliferate The epithelial 
proliferation is confinro to the area in wtuch the 
connective Uasue has undergone Its modified 
reaction to acid d>-cs. The epithehura retains 
Its normal characters but the mitotic figures may 
be observed and pearl formation is common 
The cpithchum does not invade regions where 
preliminary chanra in connective tissue have 
not occurred The results obtained by sudan 
nr administration are sunflar to the effects 
produced by \ rays except that In the latter 
Instance the epithelial cells have a tendency 
to mvade (after a time) regions where the tissue 
is still normal and thus metastases may be formed 
as in all malignant neoplasms (Wohlbach 
Hertz! er) 

The formula of the wax preparation we have 
been using at the Western Pennsylvania Hospital 
for the iMt four or five months and from wmch 
we have attained most excellent results consists 
as follows 

Pmrmflm (Gulf Refining Co Httibuigli) 70 o gm. 

Liquid petrol&tani, U S P (panffin cd) 3 o ccm. 

WUte beeswu U S P 10 o gm. 

Rain 7 o gm. 

Roordn. o > gm. 

Sudut m o 05 gm 

Alcoliol (95 per cent) 10 o con. 
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The paraffin ind the oil *rc mdtcd In a caMcrole 
over asbestos board the djrw-t &re beutg used. 
The resorcin and sudati III are dasol ed m the 
alcohol and added drop b\ drop to the melled 
paraffin mth constant stirring The mliture Is 
now heated until all the akuhol is ccajwmled 
The beestfxi a iluTcd in nniij melted heat being 
used if nccescary Then the resin Is added and 
ml cd in thocoiitiJ) while the casserole is being 
heated The miiture can be poured into molds 
and cnoled- 

Do not melt tbc resin by itself o\ er q hot fire 
as hifib organic acids of a very imtatmg character 
are produced which iccanon pain to the patient 
and imuilion to th wound SuWqucntly the 
win cak V should alway be remelted m a douh/e 
boder f If the tx iler containing tbc wax be 
pbeed immediatch u cr the fire or hot pJate 
some dec mpotatMo of the resin in the miicd 
formula roa\ take place with all the objectscnable 
result mentioned 

TLCirMQt.1 r APPIJC^TJJ\ 

After melung the wu nrcpaniLion in a double 
boiler It i usuailt ap| bed m one of three rays 
I Dlrecth with a suitable brush 
3 Spra>*ed xi with a roraying device ^bke an 
atomUtfl themstronieQtodjigkeptattheptroper 
tempenture 1 y an electric ci^ surroondlog the 
parts coQtamlng the wax 
5 Satunuin; gaure strip* or p4eces of sheet 
cotton uith the melted wax prepajatiop aiKt 
bumedut lyapph og the same to tne sixriaces to 
be cowei bheet cotton rptfoallv pirepoxed 
for th purpose has been plac^ on the miarket 
under the name of redlntol and cs very well adapt 
ed for the purpose. After the fort layer of 
aac IS appbed 1 \ one of the above methods, a 
piece of gau« or thin lavcr of cottoc is placed 
cn-cr ihl appbeation and this is again pointed 
aith wax so that the game or cottoc is firmly 
embedded in the wax. Some loose cottoc Is now 
appbed 3\cr thu and the part bandaged 

iNTien the w ounds are verv painful or senaiU "e 
and it 13 not pnncticable to apply the first laver 
with a brush the wm may be applied by one or 
another of the methods mentioned. Zneorpo- 
rating a laver of game or cotton between the 
two bvers of wae enables one to remove the 
whole dreiaing in one piece when desired. 

When se rre bums of recent occurre n ce are 
to be dre^ed it is well to puncture all blebs and 
remo -c all k>cv< dead stm that can be done with- 
out gi mg added saffering before appljmg the 
wax dressing ^t the next dressing It will 
be found that quite an amount of serum 


collected beneath the wax. Thia iboold be gentlv 
mopped away with cotton sponger together with 
the ren»val of all necrotic tissoe. Before re- 
applying the wax It is necessary to dry the sur 
faces with hot air otherwise tte wax will not 
stick to the sorfoce This can be done with an 
eketne hair dner comnwolv used b> hair dressen. 

To pt the best results bams should be re- 
dressed dally Tbe gentle cleansing of the eroded 
surfacco, a well os the sorroundbig skin of til 
discharge and necrobc tissoe Is importanL This 
IS probably best accomplished with tbe cottoc 
sponge saturated with ether being careful not 
to the granulating surfaces. Here let me 
say that you should also be careful that no fiamc 
be near at hand. An clectnc hot plate fa to be 
highly recommended foe heating the wax. 

\fter the wax is melted In the double boiler 
It should be oxffed to iio F when it maybe 

S phed with httle discomforL An ordinary 
ennometex placed m the boflcr cco tabling tbe 
wax, wfD serve as a guide After tome cx 
penence the dreaser may not retimre tbe u» of 
the thermometer to determine tf» proper tem- 
perature B\ applvmg a film of roeltea wax on 
the back of Oie gloved band the dre»er can ob- 
tain a good Idea of the temperatiiTe from the 
rapidity with which the wax solidifies and also 
by the heat tactile sensation of the hand How 
ever we have vet to see any bums resulting from 
apptiiDg mdted wax from the double boileT 
It IS certainly wonderful what comfort the 
properly appbed wax dressing affords to padeots 
fUDenng from painful bums and It is sUU more 
wooderful to note the rapidity with which the 
healing process proceeds. 

Although it requires considerable time to 
cleanse properly the burned areas preparatory 
to renewing the dressings this canoot oulweign 
the advantages, rich os tbe comfort It affoi^ 
the patient the shortening of the period of 
convalescence, tbe rapid promotion of epithe- 
lialixatioD and the lessened tendency to dense 
scar formatioo 

With reference to the paraffin film there ma) 
be Improverocnta at proent it is probably the 
roost important additkni to forgery In the treat 
ment of bums and granulating su^ces. 
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PETERSON INBIGOCARAIIN AND PHENOLSULPHONEPHTHALEIN TESTS $^>1 


A PRELIMINARY REPORT ON THE SIMULTANEOUS USE OF INDIGO 
CARMIN AND PHENOLSULPHONEPHTHALEIN TESTS IN 
STOGICAL DISEASES OF THE KIDNEYS' 

Bt ANDERS PETERSON MD Los V'ionu*, Cautoinu 

I N 1903 \ocli.CT and Joseph brought forth iiecmed possible that the phthalein might be 
the use of Indigocanmn os a test of renal estimated m the presence of the mdigocannim 
function. Thej used a 4 per cent solution of AccoMinglv 6 milligrams of phathlcm was given 
indigocarmm mjecting 4 cubic centimeters mto intravenously and two fifteen minute sjicamens 
the gluteal region These observers made a were collected m the usual manner Upon 
careful study of the time of appearance of the diluting wnth distilled water and adding sodium 
dye In the unne the quality of the color and the hydrate solution until the bine disappeared, a 
frequency and force of the ejections at the meatus solution was obtained very nearl> the true bright 
Methjlenc bine, rosanilm potassium lodld red ol phthalein characteristic in alkalme solu 
salicvllc add and phlonzm have been emploved tlon. The quanbative reading was done upon 
to Qetennine the functional capaaty of the the Helligc colorimeter in the usual way 
kidneys both In vanous types of nephritis and Following Um accidental occurrence the 
m siffgical diseases of these organs. following prohleras presented themselves 

Of these substances Indigocamun has been 1 V\U 1 the color of indicocanmn In all cases 
most extensively used, especially In Europe, be ebrmnated by sodium hj’drate and a true 
It has been used to some extent also m Amencn phthalein color oblamed? 

Sev-en yean after the ongmal work of Voelker a \\T 11 the same amount of phthalem be 
and Jos^h, the phenolsidphonephthaldn test cicxeted bv the kidneys in the presence of Indigo- 
was brought out oy Rowntree end Geraghty canuin as when phthalein is used alone? 

A careful study of this dye was made for a con 3 Will the color of indigocarmin interfere 
aderable time by these iny«UgatoTS at the with the microscopic emmination of the speci 
Johns Hopkins Hospital and Its laboratones men of unne collected during the first part of the 
Durmg the last five years phenolsulphone examination? 
phthalemhasbeen used Widely both mthiscountrv 4. Will the growth of bacteria be retarded b\ 
and abroad, the general consensus of opinion the presence of this dye m the specimen? 
being that it is the most serviceable of all func An effort has been made to establish a suitable 
tional kidney tests dosage for intravenous administration 

Until about one year ago (March 1015) In The lime of appearance of the dye following 
digocarmm had been used very little in the dime intravenous administration has been observed 
of the Los Angeles County Hospital while the A curve of excretion of mdigocanmn following 
phthalein test had been extensivclv employed Intravenous injection has been studied in normal 
m both the surgical and medical departments persons 
On May 4 1915 in the examination of a woman A few essential physical and chemical properties 
with marked cystitis it was impossible to sec of the dye have been observ’ed and a senes of 
the ureter mouths. Ten cubic centimeters of a thirty three patients stuehed. Twenty three of 
I per cent solution of indigocarmin was mjected the patients presented patholopc conditions of 
into the gluteal region and cathcteruatkin was the tldneys and ten normal kidne>*s. In the 
accomplished after the appearance of the dye. series of pathologic kidnevs the carbest time of 
In collecting the speamen for microscopic appearance of the dye was used, that is the time 
examination, a test tube into which a snoall It appeared from the healthy side. The following 
amount of sodium hydrate solution had been method was pursued in this senes 
put, was acadcntally used, and as the blue i The cystoscope was introduced and the 
colored unne dropped Into the sodium solution bladder Inspected The ureters were catheter 
It was noticed that the blue immediately dis- lied and a sample collected for microscopic 
appeared and a bght yelkrw resulted It was examination A culture was made from each 
the intention to estimate the relativ'C function kidney on agar tubes. 

of the two kidneys bv means of the phthalein 2 Four cubic centimeters of mdigocanmn 
test, and as it was noticed that the blue disap* solution containing i grain of the dye was in 
pea^ in the presence of the sodium solution it jected into one of the veins at the bend of the 

rnWed Meet IL* Ccsa«-cd»f7 SccUea el tS tUW Medial Sadttr cod WeeUn B aaefa ol tW Vmtticxa Urefafi o l AnotiitlM Fnwo 
CMdwnA. Aptfi 0, e d. 
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tibcw The tfaiie of the appearance of the aolutloo. The arootmt of phthaldn was e*U* 
dye at the cod of the cathetoi w** noted on each mated in the coiorunetcr and recorded, 

•fde. A Kwdmen for cotnptrads'e mfcnucopic 5 TT^ ipedmeta coifected from the catheter*, 
•tody ana a culture for ovnpnrboo with the both plain and In the presence of IndijocannlB 
Ordinary culture were taien- were centrifugaJired and eramlned- 

3 One cubic c^iUmcter of phenoUulphone- 6 After twenty four to forty-eight hour* the 
phthalanwnarcotlnjcctedlntooacof thearm\'eun two cultures wire compared. 

and the time of Its appearance noted, A half 7 A few dayi later the patient w*4 given an 
hour apccimeo wa» taken from each tide and the intravenous injection of i cubic centimeter d 
bladda- cathetoiad to measure the leakage phthalem, after the bladder had been emptied 

4 Each fpedmen was diluted to 150 or 500 o> orination or catheteriation, and after about 
or 1000 cubic centimeter! with dntlU^ water, 500 cubic centimetera of water had been drunk, 
and *odiain hydrate aolution 15 per cent added At the end of thirty fo’o minute* the titfebon 
Until all trace of blue disappeared from the im collected, read in the colorimeter and 
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TABLE IL* INDIOOCAWnN INTRAVENOUS 4 CCIL 
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recorded In a col umn opposite that estimated 
on the pnor exammation. 

Upon comparing the two Last columns In 
Table i it is seen that the output of phthalcin 
when read m the presence of indjgoaLrmin ucariy 
equals the output when used alone. 

The variations he In the majority of reading 
within s per cent, a faa that can be accounted 
for as being due to error In the colonmetnc 
estimation. 

The average output in twenty three cases in 
both instances falb within i per cent of each 
other 

After a comparative examination of the slides 
and cultures it was soon definitely found that 
the pr esence of mdigocarmin did not intofere 
with such study of the urine. Therefore this 
part of the work, was not carried out for all of the 
patients examined bang done only when Indicated 
for diagnostic purposes 

In order to administer the phenolsulphone 
phthalcin at a time when the smaller amount of 
mdigocarmin was excreted, an effort was made 
to determine the period foUovnng the intravoious 
mjection of Indigocarmm during which the 
greater quantity of the dye was excreted, and 
with this In mind normal patients were examined 
m the following manner 

The patient was instructed to empty the blad- 
der and dnnL a pmt of water 

One gram of indigocarmin was giNxn mtm 
\eTK)Usl\ Fi\'e minutes were allowed for the 
time of appearance and collections of the urine 
made c\*crv fifteen minutes for one hour 

A standard solution of mdlgocarmm was pre 
pared h\ miting 4 cubic centimeters of the stock 
solution or i gram with 1000 cubic centimeters 


of distBled water This solution was placed 
into the wedge-shaped cup of the Hellige color 
imeter and the quantity of d\T excreted esti- 
mated in the same manner as for the phthalcin 
(see Table ET) A few patients were observTd 
at the end of the second and third hour The 
color became too pale for estimation on the color 
Imeter at the end of the second hour and barely 
a trace could be seen at the end of the third boor 

A study of these cases indicates that only 
about 3$ per cent of the mdigocamun a ex 
creted b> the kidneys and that about 15 per 
cent is excreted during the first fifteen minutes 
following Its appearance in the urine. During the 
next bail hour about 8 to 10 per cent 13 excreted 
by both kidneys making from 4 to 5 per cent 
for each side in normal persona. 

Ttanslemug these last figures into terms of 
grains it will read that only H gram Is excreted 
by way of the kidney’s and thu takes place during 
the first hour 

During the second and third fifteen minute 
penods about 1/80 grain is exorted by each 
kidney in normal persons It is durmg thN 
penod in order not to prolong the examinntion 
that the phthalcin can best be collected. 

If the coEections arc made m two fifteen 
nunute penods approximately only 1/160 gram 
should be found m each readmg This amount 
of iudigocarmin requires but a small amoimt of 
sodium hydrate solution for its disappearance 
only slightly more than that requirw for the 
phthalcin test alone (about 1 cubic centimeter — 
15 per Cent solution) but enough should be added 
to destroy any trace of blue 

Should the resulting color not show the chamc 
tenstic bright red of the phcnolsulphoncphthalem 
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a iroall amount of the cUluteiJ solution ihould be 
hhered, • pta, bk>od and other dfbri* m the 
urine Dm\ be responsiWe tor the disturbance in 
the tdI r If the rouJanfi solution k not the 
proper texture of color a filtered specimen should 
ue placed m a tmall test tube and bulled a few 
*ecood IkrtlinE in the i resence f sodium 
h "dnite will completch kUzc the inbgo- 
carmjn. The phthildn h nut affected b\ boiling 
in alhahne solution 

In a gi tn csm:' when ther ts difficulty In 
1 icibng the nrrtcr mouths the following pro- 
icdure B rccoramcjxied 

I Four cubic centimeters ot indigocanmn 
Bulubon rs Injected into >oe f the arm x-eim 
after the '^•stnscope has been used for inspection 
f the 1 ladder The region of the tngone b Lept 
ujyda- observation for the appeorarsce ol the blue 
okir The time of appcai^cc n eaih ride n 
recorded Tbe catheters are then pa sed Jnt 
the ureters and specimens collected for maro- 
scoj re 8ti>d\ Cultures arc made if indicated 
TTicse procedures hiU occupy fifteen to twenty 
minutes 

Sit mlhigram of phenobulphonephthakin 
1 injected intniTenciu ly and the tune appear 
once on each ide recorded. Either a half hour 
or two fifteen minute specimens are taken and 
the bladder empbed to collect anv leAkoce 
The cmantlty of phthalem is estimated os « 
scribed tlmve. 

In the Iiteratare perused in this study there 
B no mplcte descripbon of uKhgncannin and 
only a teir observations regarding the ph\Mail 
and hefflicaJ prjpertics 
Pii\ li^l ojni ckcmiuil properius IndlffO- 
armia u the sodium or pi tassium salt of inligo- 
diuljlKm add (Hi Cu H« N 0 , 150,1 ) U 
i soluble In water aS pet cent is of a dark bloe 
i lor It reaction to litmus H neutral an I can 
Ire stcnlixcd V \ boUlng or by steam preuure 
Bv the addition of sodium hy-diate soloiioo a 
yellow color results and on the addition of sndnrm 
hydrate solution and boiling a clear solution is 
obtained 

li sodium hydrate is added to a solution of 
Indigocannm until all trace ol bloe disappam 
a pole >-clknT color b the result wfiD® on the 
addition of acetic aad it agim becomet the 
cbaractensbc blue ol Indlgocarmln. By render 
mg a solution of Indigocarmin distinctly alkabne 
and then botUng the solution, a comprete ouda 
lion occurs and the acetre aod does not restore 
its color 

This behavior of indigirearmin tonard sodium 
hydrate makes it possible to bring out the char 


acterktic red of phthalein by adding sodium hy 
drate which at the same time changes the Indl^ 
into a yebowish tint Bv boiling a small lam^ 
of the rt>alting dilubon the lodigocarmin fi 
completely oxHiited, while tbe phthalein Is not 
affected by boding in on alkaline solutlort 
SUibi'tli of tndif,ocarmin In order to dc 
termme the tabilitv of Indigocarmin, a solufioc 
was prepared containing i groin to looo cubic 
centimeteTN of distilled water Three bottles 
were filled with this solutloo 
I A lark gias. botUe 

1 A lear gUii bottle containing a small 
amount of acebc aad 
t \ clear glass bottle 

These tx ttlcs were set away on a shelf of an 
instrument cal met m the cystoscopk room and 
examined after s'! davy m ie folkrwing manner 
A ) esh soluti n ot gram In occ cobic centi- 
meter of drstiiJc<l water was made up thewed^ 
shaperl oij in tbe t kinmeter filled with uii* 
sofuta n and each sample 'ompored against iL 
A slmU&r ol>*mation wa« earned out b> add- 
ing mine aad uJphunc a^d and hydrochloric 
acid to three bottle* cxitaming mdtgocarmjn 
solution, } grain t) looo cul re centlmetm and 
erammed at the end of se enty day* 

From ih^ observalioo it will be seen that 
indigocarmin u stable in ordinary Traterj sohi- 
don and in the presence of acetic add 
The dve H rapfdly oTidiisd by nltnc acii 
UlghUy oridued by sulphuric nad and less 
affected bv hyrlrochfonc add 

Bv slowly adding sodium hvdmte to a solutiofl 
of indigocannin the colof firyt ebanm to a 
greenr-h imge and finollv to a light yellow In 
alkaline unne tha variation in color can be oh" 
served i e a greenish appearance of the a 
crction which can be rtsloiri to its chaiactcnstic 
blue c lor by addition of acetic add. WTrefi 
resorting to coforlmetenc tetimation of this dye, 
a few cubic centimeters of acetic add should be 
added to the diluboro to obtain a neutral or aad 
reaction of the solution. 

Indigocarmin is soluble m water in 0.8 per 
cent. It has bera noted that when a strong 
ku pension of the dve U injected Intmvcnouriv. 
traositorv symptoms of shoi varying from mho 
manifestations such as diznne'* and naJlor to 
olmoet complete collapse will occauonaJlv occur 
These mamfestadons are i>o^ ibJy due to the 
action of ondLaoJvcd partkJes of the d\e as 
momentary thrombi For this reason tbe dvo 
should be used intravenously only when in cnnf 
plete soJutkm and carefully tcniiied. 

A 5 cubic centimeter ampule of the saturated 
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solution contains approTiinatelv three fourthsofa 
gram of indigocanmn and forms a servaceablo 
end safe methixi for the test 

COVCLUSIOVS 

I WTicn mdigocanmn and phenolsulphone” 
phthfllein are excreted simultaneous!} the eddJ- 
Uon of sodium hj-drate eliminates the color of the 
indigocarmm and brings out that of the phthalem. 

j Phenolsulphonephthalem is excreted b\ the 
kldne^■5 m the seme amount whether used alone 
or simultaneously with mdlgocarmin 

3 The presence of migocarmui does not 
mterfere vnth the microscopic 8tud\ of the spea 
men of unne, 

4 The growth of bacteria is not retarded by 
the presence of this d}’e m the culture, 

5 Fi\x cubic centimeters of a saturated 
solution of mdigocamun forms a suitable and 
safe dose for intra\’cnous administration, 

6 A quantitati\e colonmetnc estimation of 
indigocarmm can be earned out 
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^ R.\RE DEVELOPMENTAL MNOMALY OF THE RECTUM OTTH A 
DESCRIPTION OF THE OPERATIl'E TECHNIQUE EMPLOYED 
FOR ITS CORRECTION 

By M RAIlINO\aTZ. iIJ> F.\ C s XE.\OTt 
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EMBRYOLOGA 

T he rectum des'clt^ from that portion of 
the hind gut (Fig i ( 7 ) which grows 
toward the txiil end of the embryo It u 
known as the postallantoic gut (Fig i FAG) 
As the embrjx) gr o w s the postaUontoic gut buds 
still more backward and the allantois bcCTmes a 
ventral dit’crticulum (-1 Fig a) The com- 
mumcation existing between these two structures 
is finallv obhterated and the nDantois becomes 
part of the unnar} tract. The final steps m the 
completion of the de\*clopmcnt of the rectum 
consist of the meeting of postallantolc gut with 
the proctodaeum (Fig 3) The latter grows iq>- 
ward from the anal depression in the skin toward 


the gut and pushes the mesoblast aside until 
a membrane consisting of epfblasUc and meso- 
blastic epithebum alone separates the two 
lumma This membrane has been termed by 
Minot (i) the anal plate, (Fig 3 A F) 
In the human embryo thes plate becomes per 
forated according to Ball (2) at the end of 
the fifth week, and the lestigial remnants arc 
represented In the adult as the anal mlixs. In 
the lower animals 'Minot (i) has obsored that 
the anal plate does not bewne perforated at 
once but that it is first coni'crted into a cord 
of cells and as the tall curves more ontcnorlv 
this “cord shortens and a membrane composed 
of two lai-ers of epithelium agam appears Then 
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Fib Fk- *. Fig. j 

Fix DMfTunc^tiHl tcsUftal cual of ovyonot the gnmriaf Uod esd, tad tLe tOantok (>4) hu becme a 

bumiui exetry (froro Balll F G forefnt D G Uaa TenmldhrrtirQlam. 

fH P A G poatalU to*e fwt, 11 G mWfut B S ^ J \eTlli:»J lectioQ of grill ofdcr embejTj (Wood 
body ftalk 4 tlUatojg, I S yolk tac VF -wolflUa doct Tbc po»t>ll«ntote fot {PAG) bu loet th* 

Ftx- \ erticaj arclKts of aabryo mood Joan) proctdaeiun gj^ hag toat iu caaae<tloa vltii the aOuteiL 
The poatallaiitok gut (/’ 1 C i a boijftiftB baciwaid 1 I P aoaj plate 



^ 4 lira Log ahoarlnf fibroag band dWdlag the Fig i Dra Ij^ gbowlag tl* cfctacbed portloaa of t^ 
dilated alpom-biai two imiular chaoibeig \ U>oi rigm^ aad afg*T rertuai which has been beooght down 

to the anal majgla. 4ttthor r»«^ 



1 1*. 6 I>oqW bamW Ioim Fwoduced tn thot* Fig j iloipho(c»icaJ cooditloo of the rtetwa U 
^ author ca'e 
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only does it perforate and a permanent opening 
la established With the aid of this brief embryo- 
logical review the anomaly m the case which 
is herewith reported will probably be better 
understood 

Ddltt K. fourteen besan to rocnitnuito at it year* 
aod 6 mosthi every fire to six weeks profuse in amoont, 
lasting from six to seven days. Occasionally sbe srifiers 
from d3;uKnorTboEn after the onset of the flow Her Ust 
period ocenrred four weeks ago 

Prttiwj ii t ta sts with the exception of chorea three 
years sgo has never been QL 

Prtstmi iBntti For the past five yean, the has been 
foScring from obstipation which h cranoafly growing 
worse. At pr es ent her bowels move once in four or five 
days and that by means of an enerna only In addition 
to the mar ked constipation, the b trembled with 
backache, lassituile, and hritabflity One month ago 
ibe was soddenly liken 01 with an attack o( abdomli^ 
cramps locahxed to the left lower quadrant. foUowcd by 
rectal hemorrhages which lasted for two weexs. 

Phyrirai rtoatisatiais. Her height and weight are 
ilightiy above nonnal heart, longs, abdometL and ertemal 
ge^tarb pormnL At a point, ab^t three and a half Laches 
f^rom the anus correspondtng iri locati^ to the kiweat 
of Houston s valres a comtrktloQ b eacoontered, with a 
lomen rtot larger than the diameter of the Uttie finger 
surrounded by a dbtfact tough membrnnooi rim- From 
thb area downward to the Int«ml sphincter anl the 
rectal ampula consists of an extnxaely dilated pouch, with 
thin walb devoid of the nsnsl corrogatioos In the ouxosa, 
which form columns Tai th i« of klormignL 

Traverting pmif j i la a lonritudioal direction in a 
ri^g fashion b a fibrous ba^ which dlvldea It Into two 
IrregnUr chambers (Fig. 4) 

Oferailan On Maiu g 19 5 I performed the foDow 
log epentiod. With the patiat in the Tree del eebmx 
potion, the padtoaeal cavity was entered througn 
a left rectos tnaskm. On polpatlnz the lectum, the cod* 
itrictlon whkdi was felt from within, conld now abo be 
p er ce i ved by the wmlnl ng fingers About fire iochca of 
tbe slpnoid and the rectum up to its peritooeal refection 
were ueed from their mesenteric attach menu A pe^ie 
damp was Introdoced into the rcctnm. making It L^inga 
against the anterior wall, at a point a Llttfe bdow the site 
oT the constriction. An Inddon through the posterior 
cul-doeac, over the point of the damp was made and a 
commtmkation etlsMbbed with the lower portloa of the 
rectum. Tbe damp was now poibed Into the peritoneal 
cavity the piece 01 tape which was previously fiisteocd 
to the freed loop of intestine was gra^ied and palled 
down, bringing mth it, tbe detached pertions of the sig 
mold and upper rectum, to the ansi marghi (Fig 5) 
Tbe periton^ edges of Douglas cui-de-soc were now 
sewed to the edges of thb loop thus rendering it evtra 
pentoneal. Tbe abdominal caWty was dosed in tbe usual 
TT^nn^ and the patioit placed In tbe lithotomy potitioD 
The a^ was HllMti-d , and tbe intestinal kwp 

fastened with a few Intemmted sutures to the anal mucosa. 
Tbe anterior or lower wafl of tbe loop was incised thus 
producing a doable barreled lumen (Fig 6) Rubber 



Fig S A dbgiainatic representation of the most 
probable embryofcglcal defects that have caused tbe 
anomsUea in case reported. A P anal plate but 
portly absorbed C C cord f ctDs which correspond to 
tbe (nod In tbe rectum. 

tuUng was Introduced into the proximal and the dbtal 
enda. secured temponuily m place, dreasiiigs appUed, 
and tbe patient returned to bed. 

Tbe poatopcfativo course was most satisfactory On 
tbe seventh uy the patient was again placed In the litb* 
otomy podtioD unocr gas oxygen anrsthnia, with the 
idea Id mind to crush the existing spur and make tbe 
alMTal end of the newly constTneted rectum mneh wider 
However an examination dbc kwtd that the Intestinal 
partition had retracted of its own accord, making tbe 
contempUted operation uanecessaiy Tbe morphological 
coodltion of the rectum at present b well Qlaslrated in 
Figure 7 Tbe distal portion of tbe loop is represented 
by a narrowed dfverticulam, tbe pKulml portion Is 
wide, aod forms the terminal segment of the rtarium con* 
tlnoous above with the sigmoid. Tbe finger or proctoscope 
entm without encountering any obstriictio m the spiff 
can still be felt high up and to one aide. Since ber com* 
picte rec o v er y Irom the opention, the patient has Vr" 
ireefromconstipation, requiring no Luativei mthartica, or 
coemato. Sbe is pursuing her studies with dTOgence, and 
b enjoying good biuitiL 

BFICBTSIfl 

The conatnction in the rectum corresponds 
to the site of the arutl plate which hiu not 
become completely absorbed (Fig 8) The 
fibrous band that was present In the rectal pouch, 
below the point of constriction is probably the 

cord of cells (Fig 8 c c ) desodbed by Minot 
as occurring in the lower animals and it ina> 
therefore be considered as a reversion to a re 
mote ancestral embryology 
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COlIPLFrt COLECTOifV PX B \TL\ILU8 OR 

theombom 

Da NoaitAN kraa Mbq\ rirprwcs hs\t 
becQ met with b\ almost all iurg»n aod the 
untcr belieir' he haj eocount red the moat 
tartlmp m the htefature a the foilonin^ htsUiry 
vmII prriiabjv pro c 

The pftUent, a woman, aft 4 weight lu 
pounds ha hal two ckui Irca, oow 19 and tt 
\ejn old wa oix.'fited uiwn f ‘T utenne tibr«>*d 
two \Tari affo b Dr H 0 sha/er at which 
tine h alu remcrved the appendix. Nothing 
} normal W4s not d alxuc the coioo She made 
ihc usual ujimtemipted rt%o\-«> and suffered no 
inconvenlen e e i pt from consupaiioa, whtch 
seemed to incrwue after this operation, and she 
had two three attacks t cohe from which she 
reco\Tr I with tht use of enemas. 

On \ tfU 2 it 14 gi6 she was seixed with eevTre 

in 11 the left lows* quadrant of abdomen and 

r I tending phvaidan, W J Schaefer soc 
ceni i bi \anous cnemeta, in bringing awav a 
f*cal nus» six inche* long b\ nearly two in diam- 
ter The Iwwcls were obstinately constipated 
the n l day and on the second day August 6 
she wa again seued with pain in the Wt lower 
f|tifldrnnt uf abdomen about ii a m. and Dr 
SchaefT saw her about i pxn at which tunc be 
detected a mass in the tepon of the rigmoid and 
adiTscd immediate c^ienitiorL During all this 
time, the patient s abdomen rcnminea flat and 
the pom was becoming continuous She was ad- 
mitted to the neoroUn Hlemorial Hospital where 
she was eromined at 6 30 p m bj Dr Schaefer 
just before the opcratwtt, when her abdomen was 
distended to the ilsc of a fuU-tenn pregnancy 
and the patient still complained of severe poin 
\ median Incisiofi of right or ten lucfacs resroJed 
a dark c\-st litc mass which eiiended up 00 both 
side* of the abdomen and crossed It abtnT the 
Une of the upper end of the meWon. This was 
rcmo\-e<l from althin the abdomen and foond to 


a twrst in the pedicle (if I ma> *0 term it) jtst 
abosa the sacrum 

TTic poeition of the cacuni was to the right side 
the wh^of the me»ocolon, ascending transverse, 
and descaxiing was sepaiatcd from the cokm 
so that when the pedicle was nntwBted, It rc 
quired cmc complete turn from left to right. 

\ lamp was applied to the flenin pedide and 
colon the gangrenous colon cut awav and a 
lateral anaslomc^is perfonned between the fletun 
and coioo ju>t ebint the Mcrum. The open 
end of the cofon three or four mchca alxTve the 
aacrum was slightly dbcolored and it was thought 
advisable to mvaginate about on mch before 
afipUmg the om^ luturo. The end of the 
Ileum was ineiginated in the ufojJ wav several 
brge agarette drams were pilaced along the line 
of the attachment of the ascending and descending 
mesovolon to the posterior abdominal wall the 
Incision sutured, and the paQent was retoroed 
to bed m good condition 

For several da\a a large amount of lenim 
drained awar otto-wise nothing untoward oc 
curred until she became troubled with diarriKca, 
because she had no colon to absorb the Hquw 
portioo of the contents of the small boweL This 
gradually improved with regulaUon of the diet, 
until she would go twenty four botm without * 
bowel movemenL 

Dr Alovi Hrinen maxie on examination of ho 
stool on October 16 igi 6 and rqxirted as follow* 
Grots B^ipenrance — well formed of a dark brown 
color siij^tlv sticLj a fairly good odor Macro- 
•copicttlly on maceration verv little connective 
toBuc, some faL Mlooscoptcally some well 
digested muscle fibers a very few undigested 
tingle muscle fibers two ports containing 10 or 
IS muscle fibers enveloped In connective tasuc- 
Starch, non-undJgested starch grannl®. Fat, 
some neutral fat globules und^eited. *50016 
dctntuj cellulose plant ceDs or fibm Nothing 
pathological otherwise except above mentioned 
undigested muscle fiben and faL 

In a personal convenatioa with Dr Heinen he 


be the whole of the colon and sigmoid flerure with 

S6S 
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infonned me tliat some Germnn mvestigator 
showed that the colon played an important part 
m digestion for Instance the discharge of a 
fistula from the aecum would show many un 
digested muscle fibers whereas that from the de 
sccndlng colon or sigmoid would show ver\ few 
tf any — an important point for consideration it 
would seem to an\ one contemplating the opera 
tion of short circuiting or complete colectomy 

The history would seem to show that the \ml 
vulus commenced m the sigmoid portion of the 
colon traveled upward to the splenic flexure 
across to the hepatic then down to the aecum 
separating in its course the mesocolon from the 
diilercnt parts of the cokm in its progress upwards 
because the primary symiptoma were referred to 
the sigmoid and the separation must have taken 
place from below upward and one complete rev'O- 
iution from left to right was the only possible 
way in which such a twist in the attachments of 
the raesenlery of the ileum and mcsosigmoid 
could have occurred. It was noted that there 
were four bleeding points when the clamp was 
loosened one near the Ileum presumably the 
terminal loop of the mesenteric artery two larger 
ones near the middle of the pedicle, and the fourth 
near the pelsnc colon. There was no venous oor 
mg to control and as haste was considered im 
portant, the wnter did not attempt to mv'csti 
gate the neighborhood of the transverse meso- 
colon although It was noted the distended colon 
showed areas of denudation of the pentoneuro m 
its whole length. 

A new problem m etiology was presented by 
this case which the wnter tned to have cleared 
up by his surgeon fnends in Chicago but to no 
avail 

I confess I cannot explain why this remarkable 
condition should occur vix- suim an extreme dis- 
tention of the colon as to cause tearing of the 
mesocolon, which seems hardly possible, as the 
occum the most distended part, was not more 
than SIX inches in diameter or again who has 
ever heard of a volvulus causing such teanng of 
pentoneal supports in any part of the abdomen 

One point m the hatory may help to dear up 
thw question ids. she had had two or three at 
tacks m which bleeding from the lower bowel 
took pbec within the Lost lear The spedmen 
has not as vet been examined for any growth 
from the mucosa. 

Dr Adolph Hartung \ery kindly took, some 
roentgenograms of the rectum and abdomen 
which arc remarkable m that they show a 
fairly good imitation of a transverse and descend 
ing colon also a fair imitation of a c®cum and 
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after he was told what the operation was he could 
not cxj)lain the shadows as shown The patient 
afterward came to his office wai given a bi'^muth 
meal and rayed, at thre-e different penod and 
the ntentgenograms shou that the small mte-'tine 
must have adhered to the denuded surf ii'e of 
the mesocolon and given the above-mentioned 
startbng imitation. 

Dr AlovsHeiken On examining the stool of 
Dr Kerr s patient I found connective tissue 
which proves that the stomach function was below 
normaL This was iTribed later by making an 
anolviis of the stomach contents m which I 
found achyha gastnea also some undigested 
muscle-fibCT and a feu undigested starch gran- 
ules Some fat globules were also found m the 
stool 

As such operations arc performed to cure colon- 
ic stabs we should not lose sight of the physiolog 
Ic function of the colon and the enormous amount 
of abfioiption which takes place m that organ If 
we consider the amount of fluid m the contents of 
the bowd as it passes from the ileum mto the 
colon and after passmg through the colon the 
sobd state when moUv expelled we wiU reahxc 
the amount of alTSorpUon that takes place id the 
colon. 

As to the muscle fibers it has been proved by 
forming a caecaJ fistula that digestion takes place 
In the colon for examination of the discharge 
from the fistula reveals undigested muscle-fib« 
whfle that of the stool later shows digested fiber 
whfch can be imderstood when we know that the 
stool contains trypsin. 

Before resorting to such severe operabons for 
consbpalion we should ascertain whether the 
constipation is due to any organic disturbance 
such 03 obstruction adhesioii, etc. This can 
be detcirrmied bv e lamination with the recto- 
sigraoidoscopc, roentgen ray etc. eiperi 

cncc m these cases has been that consbpabon is 
due m most cases to a functional disorder al- 
though there are always some organic changes 
caus^ by improper Uving for example improp- 
erly cooked food or improper eating hours etc. 

\Ve ought to begin with the stomach eiamma 
tIon m making our diagnosis os many of the cases 
ore of a gastrogeme ongm and, I am sure we 
can cure nearly all of the cases by bringing the 
pabent back into a proper mode of Uvmg 

DISCUSSION 

Dr Daniel N Eisendrath It does not seem 
to me as though Dr kerr s case is so rare. I 
hav'e had two cases dupheates of these. Both 
of them proved to be volvulus of a megacolon 
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or HlrsthsiniBg s diiOie HU rpecim® U quite 

S 'pical f that c odjtkm. Tlie Immenae rite of 
le t (he en rcooas thickening of the trails 
show ilmt ihu 15 oot a coodiuon which has existed 
lor a few months but is o congenital coodiCioD 

irYPURNEPHROlIA OF Tnz UVE* 

Db Carlo 1 )\ni:n 90 N Mv object In present 
mg this .peamea a to obtain the opioiOD oJ the 
fdJowB of the Chicago Surgical Socic^ as to the 
diagoosts The patient b weight eighteen day* 
alter the operation was i?o pounds bat it has 
now Increased to 155 pounds. She 1 flt present 
in perfect health. 

The patient, a woman of $8 was admitted to 
the Passavant Ho>pital April 4 1916 
P tri^ kts*^ The patfent has always 
enjoyed good health. She was mamed at nine 
tecQ and has glim birth to eicN-ca chiidrea, 
BitU/fj of the dutase TTie patient hm been 
tn for One \-ear The first f>mptom5 noticed 
were constipation and abdoounaJ enlargement 
in the epi^Cric and umhiliad regio^ In 
September 1915 the patient discoy'ered by 
manipulation, a lump m the epigastric region. 


For two months, February and Jlarch, 1916 the 
patient was unable to lie down in bctl, was 
obliged to ut contmoally in a chair 

ExamtKoJtta By filpalkm, a large ov-aJ- 
hoped smooth, hard, and morable tamor wts 
found in the eplgast^ and umbilical rcgkna 
ft measured m its three diameters 151151^0 an. 

Dugnotis Probably a malignant growti- 
It was difficult to determine the origin of the 
tumor It might have arisen from the meaentciy 
omentum tianiveise colon or liver or it might 
poBsiblv have been a feecal mass. 

Skied eiamitiaiioii Erythrocytes 5 500/300 
leui.oc\'tes 9 600 and harmoglobm 75 per cent 
Unne normal. 

SttperaiOTy IreatmtHt (After the patient’s «>• 
trance mto ie Pasaavant Hospital.) On aittf 
nate days during three weeks ine was gireii two 
u> three ooncea of castor oQ and one ounce mag- 
nesium lolphate and in adcbtxm daily enemata 
and coIodJc fiushings From this rifmmatiPg 
treatment the tumor was reduced to its real site, 
irxiixS cm. 

O^atioR April ay 1916 AneuBuHc, Ether 
five ounca*. Moeph. siilph gr hypod- The 
anesthesia began at 9 to ajn and dfrcontiaued 
at iojoo cm \s uxuloo ir an in length wU 
madethrougbthenghtrectusmuscle. Onopenlhg 
the abdominal ca irv a very vascular smootht 
and dense tumor was found adherent to the in* 
fenor surface of the hver The gill bladder wai 
free and oonnaL To the left costal arch, the 
tumor was attached with an omental band. 

By bitmt enucleation the tumor was separated 
from the b\TT to two an. within its lower edge, 
where further enucleation became impearihie- 
Thcrefore m order to tiberote the tiunor tb« 
edge of the ngjit hepatic lobe was excised two by 
ten cm. end the tumai remerved. There was 00 
excmi\T bleeding after adskm of the liver edge- 
The diameter of the tumor measured 11 5 cm- 
and It Weighed two kflogramt. A larw plam 
gacxe drainage pod was placed under the liver and 
the wound sutured, 

Postoprratat rtptrri April 16 temperature 
97 ®F to ofifF Pulse n6 to 104, Ai^ tali' 
perature ico'T to 103 °F and io5*]F Pulse 1*4 
to 145 and intcrmJttenL The removal of draio- 
ago gaoxe caused the naing temperature and 
inter^ttent frequent pulse. 

April 38 lonperalure pS-fi® F to ico.8*T 
Pofre 106 to II3 On the tenth day after opera 
don the tonperatnre became nonnaJ and 00 the 
sixteenth day the patient rot up on a chair 
On the dchtcenth d8> ehc welded i»o pcarods. 
Five weeks later her weight had increased to 
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154 poxmda a gain of fourteen pounds. Her 
weight on entering the hospital was 140 pounds 
and previous to her sickness her average wdght 
was I So pounds On September 26 the patient 
weighed 144 pounds an increase of ten pounds 
since June, 

The patient left the hospital June 20 aght 
weeks alter operation, with an ab^minal fistula. 
This fistula closed September 18 twenty*one 
\Teeks after the operation 

Ever since the patient returned home from the 
hospital she has done her usual daily housework 
and continues to enjoy good health. Januarj i 
1Q17 the patient Trochted icc pounds an in- 
crease of 35 pounds, 

Paihoic^uiiJ report Numerous sections were 
taken from the tumor and mounted on ahdes for 
microscopical esnminations. The shdes have 
been eiamined by four eminent pathologists of 
highest authont> The conclu^T diagnosb 
reached by them differs, Posldi’e by 

Professor Ludwig Hektoen and E. R. Le Coimt, 
states the tumor to be a hepatic hypernephroma 
bj Professor Maximflian Herzog an cnaotheilo- 
ma by Dr WHItsm, C. McC^y Rochester 
ilmnesota primary caremoma of liver 
For various reasons drawn from the 
result the indkatioos stroogiy fai*or the diagno- 
sis hepatic hypernephroma, given b> Professor 
Hektoen and Le Count, as the most correct one. 

Pretent eondUlcn Augutl ij XVet^fU 

i$i pounds By manual ciamlnatioa the recur 
rence of the tumor was found In hlarch 1917 
Present size of tumor located m right h>TX>- 
chondriac region, is about i;iio cm, Pabent 
eats and sleeps gcxxl and sm feels well and 
comfortable. 

DISCUSSION 

Da, LeCottvt I wish to mentiem the following 
characteristics of hypernephroma 

1 The great disposition of these tumors to 
Invade the renal \em and also to be earned by 
lymph<hannels piroducmg secondary growths in 
the Ivmph glands not only In the abdomen but 
in the thorax as wclL 

2 As to the ocmtrovcr«\ that has been had 
m*er the ongin from renal tissues the present 
evidence seems inadequate, Hypernephromata 
occur as pnmary tumors of the Irver and of the 
adrenals as well The tumors generally’ grow fn 
structure* developed from the wolffian tody 

3 The characteristics of the histofodcal 
structures the occurrence of huge cells full of 
holes m the usual preparations and of fat mole 
cules m preparatKms stained to demonstrate it 


the arrangement of these cells in rows the lack of 
Btrotna and the frequenc> of necrosis, 

4. The orange >^ow color of the surfaces 
made^ sectioning the fresh tumor growth 

5 Tne frequent occurrence of metastases in 
bone 

Dr A- J OerrsNER It is perfectly dear from 
these pictnrcs that Dr Swenson ^ case is a hyper 
nephroma and nothing else but the diagnosis 
can be confirmed later on by the autop5> E\ cr} 
one who has seen man\ hj’pemephrOTnata knows 
that \’ery commonly a tumor is found elsewhere 
first and latex on a tumor is found m the supra 
renal gland which ma\ be \Trv small and that 
the metastatic tumor 1 simplj a portion which 
has aeddentoDy been separated and has become 
lodged somewhere else and started the tumor 
which one mistakes at first for a primary growth. 
The whok structure is so DTiical that it cannot 
be anything else 

OPEN SURGICAL TREATMENT OF BONE AND 
pINT LESIONS 

Dr, Carl Beck read a paper entitled Open 
Surgical Treatment of Bone and Joint L esiems. 

OEnCODUODENAL AND CYSHCOCOUC 
LIGAMENT 

Dr, Weller Van Hooe read a paper entitled 
The Surgical Significance of the Cyjtlcoduode- 
nal to the Cj^sticocolic Ligament. (Seep 551) 

DISCUSSION 

Dr, M L. Harris It will be remembered 
that two ycors ago I presented before this society 
a paper on the itructures which the doctor has 
^ken of tomght At that time I endeavored to 
snow that these structures ore due to the persis- 
tence of the caudal edge of the anterior meso- 
gastnum- The aiitenor mesogastnum during 
cmbryologic life extends from the abdominal wall 
In front back to the gastro-mtestlnal tract and 
later its remains occupies a position to the right 
of the duodenum by reason of the tnrning of the 
duodenum to the right. WTien this caudal edge 
persists It may persist os a distinct fold extend 
mg from the anterior abdominal wall to the in 
testmes or it may persist simply ns a fold or 
band from the liiTr to the Intestine or from the 
gall-bladder to the intestine, and the hepato- 
duodenal ligament Is but a remnant of the caudal 
edge of this anterior niesogastnum. The reason 
this fold occasional!} extends from the gall blad 
der to the colon as the so-called cysticocollc liga 
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racnt Is due t the fact that when the coloa turns 
over from th left to ihe n^ht it comes m contact 
with the cau lal ed« and tak attachment t it 
and cimes tl i fda akmg w ih it 

Smcc I calU-J attention to the j»CT»Ut n'eofthls 
ontenor me^Dpastnum it ha U'en cDnanned by 
others an I h ►rtl\ alter I pre^coted that paper 
an Interne bn tight me a bctuiiiul speanicn which 
be had juit f und at the Cook CQunt\ Hospital 
while maUni, an autopsy on a stiDbi rn tJiQd 
Ha mg read ray paper he recognued thta anterior 
raesogastrium and brought the pecirrteo to me 
It was a licautifuJ pedmen of the persistence of 
the antenur mcRogavtntun from the duodenum 
along the surface ol the Ii\ r t the anterior ob- 
lominal wall showing that in this tiUboro child 
the anterior mesog stnum Jud not disappeared 
and pf‘hably would have (lersistnl into adult 
Ilf as a iistmct fol 1 had th child b rd In m\ 
paper I called attenCt n to the perw tcnce of the 
antenew rnesirgast mm in tuWi degrees, it 
effect on the luod num on 1 its effect upon the 
gaJI 1 ladder 

1 )R Dv\td C Siavta I wish t) peak of j 
cast f nmilar natur that I ^waURtt three week 
ag The ca>< wa brought to me with the diag 
r>osi< of acut appcndiatb Befor I examined 
the potient 1 obtained an ppendiv histiwy and 
a gnh bladd r hbt r\ that wus just as definite 
On ezaminiitiuQ the append t was palpable and 
sTry tetKkr but la aodiu <n the paoeot «as 
sTTv ten I r under the right istal arch and gate 
a hist r\ f ha mg more or less constant pain in 
this region and in addition l\pkal gall bladder 
cohes M h ch came on with para in the gaO-bladder 
area, rjduting anterlorlv toward the median 
line and then deeply upward into the chest, and 
pain radmtiog t the right sh ukkr From her 
storj It aai lenr that most of her trouble was 
from her gall bladder To be absolutely certain 
that there was no duodenal or gastne ulcer bi 
addition tu tbe usual test meals I made a thorough 
roentgenological examination of her gastro- 
intestinal tract and was surprised to find the 
had marked gastroptous. Wliilc I was exam 
inlng her before the flu o roscope without asking 
her ao)'thing about her pain I made farm pres- 
sure against her hypogaitnom prashig with wth 
of mi hands thus supporting htf stomach so that 
the greater and leaser curvatures were held up m 
a normal position bbe at once ixiluntecred that 
she felt much better UTieo I released the pres- 
sure her pain returned again 

At openitloa I made a regular gall-btadder 
InailoQ through the right rectus mtade, and on 
CTamiiimg the gall-bladder found that It was 


qmle large thin wnBed and that there were two 
broad bands which 1 believed were adheikmj 
uniting the gall-bladder to the doodenom and to 
the txaosiTTse colon. These were on the free lur 
face of the gnll-bjadder and extended from the 
c\ tic duct almost to tbe fundus. Ihey were 
imOar in distribution to those which Hr Van 
Hook has described and Dlustrtled and they 
Wire as definite and as extensive as ihoK be 
showed in his last lantem-sllde which were 
marked In my co've however they were heavier 
than m anv of the pKtores shown tonight Be 
cause of the enlargement of the gall-bladder and 
ihc history I beheved these bands were idheiKins, 
and I felt con\'inced that the more or less constant 

S in m the gaB-I ladder region which she had had 
• 5 x-enrs, had been due to the fact that tbe 
ptosira stomach dragged the colon downward 
and thu m turn through the band uniting the 
colon ailb the gall blod^ made traction on the 
i:all bbdder and this caused tbe pain of which the 
paueni complained particulailv when she was 
up and about 

I did a cholecystectomv and then after I 
bad finished the operatke I reached down from 
the gall bladder inaskn to feel the appendix. I 
could distmcUy feel that the anpenduc was eo- 
larged contained two esterolitns, tod that its 
walls were greatly thjckn>ed Thae were no 
adhcaioos about the appendix, but it was kinked 
cn Itself It was radicated to remove the apeen 
dll inasmuch as the hator> and findmn 

pointed to a diseased appendix. I made a snail 
musde splittrag raciskai and took oat the appen 
dir Irom bclcm- 

Tbe gali-bladder after retnox-al was opened 
and showed the tjTileal picture of a strawbeny 
gall bladder Tne hi^ological cinmmitioo 
madeb} J)r bchultx showed lymphocytic Infiltri 
don of tbe gall-bladder wall snd m addition 
ahrwed that the mucoea was denuded in areas, 
Tbe appendix showed chronic by i i ei p lastic ap- 
padiatls, and snbacute catarrhal appendiata 
^e patient made an onex-cntful r ecov er y and 
left the hospital 2 weeks after the operation 
There has bra no more pain m the gnll bladder 
rerion I had a gastroptosij belt made for her 
boore abe left the hospiti. 

This pnrtkuiar patient s history dated back to 
a confinement 5 years ago and I thought the 
inflammatory coodJtion probably develops dur 
rag the pregnancy It maj weD be, however 
that that pregnanev was the cause of bergaitrop- 
tosla, and that the more or lesa constant pah) 
in the gall-bladckr region since that time, was 
doe to a draggiag on the ligamentum beipato- 
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colicum at times kinlang the gall bladder and 
cauauig obstruction and secondarily cholec>'sti 
tits. In substantmtion of this is the fact that 
when she lay in bed at night, she felt much 
better The reason the ligament was so thick 
In this case was probably due to sderosis caused 
by the constant pulling and dragging it sustained 
caused by the gastroptosis. 

In closing I wish to state that it aeema probable 
to me that if a patient with a well marked hga 
raentum hepatocolicum de%'elop3 gaalrcqilosis of 
high grade the traction of the stomach dragging 


down the colon and this in mm puUmg on 
the gall bladder may gi\c nsc to typical symp- 
toms of chronic cholctystitis and In case of 
kintmg at the neck of the gall bladder or cys- 
tic duct so that the gall liladdcr cannot empty 
Itself raa> give nse to tN^pical attacks of gall 
bladder c^ic. 

IRE SILENT CO mi ON DUCT STONE 
Dr Danicl N Eisf^drath read a paper on 
The Silent Common Duct Stone 
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Clinical ilcETiNO at tiie Cook County Hospital, Fedrdary i6 iqi/ 

The Regular Monthly Meeting or the CraCACO Gynecological Society Was Held in the 
Surgical AimnrrixATRE of the Cook County Hospital on February i6 1917 
WITH President Dr Channinc W Barrett in the Chair 


GENERAL PELVIC PERTTONTTrS 

Dr Carey Culbertson showed four case* of 
geoenl pdvic pentomds and stated I prefer 
the diagaofU of general pelvic peritonitis rather 
than that of pus tubes ' These cases were all 
advanced in which the tubes ovaries and pelvic 
peritoneum, with more or le&s of the cellular tissue 
were involved. They are shown in order to demon 
strate the method of treatment employed In acute 
and subacute stages, in preparing them for the 
radical operation If they came to that later 

At the County Hospital the greater proportion 
of cases of pelvic peritonitis occurs In women be- 
tween the ages of fifteen and twenty five a few 
of them only being older As a result of their 
youth the tendency has been toward conservabvo 
treatment In order to preserve menstrnation later 
If the patients come to operation. 

Case i demooitratei this condition very well 
She is a girl twenty years of age a domestic who 
came into the hospital on Fdiruary 3 complaining of 
pain in the hypogastnum and Icucorrhoea. fhe 
onset had been two weeks previously About the 
middle of January there was a sudden onset with 
acute sharp pain in the h>’pogastnum which 
confined her to bed. She had fe%'cr at that time and 
a slight chilly feeling but no nausea. She had bad 
Icocorrhea for some time did not know how long 
One >car ago she had an Induced mlscamoge 
folloiMng which she had pain In the bj'pogastnum 
and was confined to bed for about o week. She 
came Into puberty at 14 menstruation had been 
regular cNcr> d weeks loitlug for 3 or 4 da>-», ^e 
had hid onl> the one pregnanej 


When she came Into the boepital she had a 
temperature of 101 : F 101 4 F 101 6* F 
loi 8* F varying from 98. S® F to 101 F for 
several days. I saw her first on Tuesday and at 
that time the temperature was lot a F she had 
been In bed for several days There were 14.000 
leucocytes. 

ExaminaJien The abdomen was distended and 
tense, with tenderness and ngidityjust Inside of 
the right antenor superior spine. The uterus was 
large, retroverted, soft, tender and fixed. The 
right ride of the pelvis was occupied by a large 
which buJg^d down Into the vaginal fornix posterior 
ly The cervix was pushed forward briilnd the 
symphysis The mass gave a semi fluctuant tensa 
lion on palpation not as dearly fluctuant as the 
retroperitoneal abscess In postpartum sepsis 

Considering that she had this mass 1 requested 
Dr Barrett to drain her pelvis the next morning 
which was done, thus cfvacuating a Large amount of 
pm on the 14th On the ijth the temperature 
was 101 6* F and since then it has not be^ above 
99 4 F Tbb patient will be allowed to drain for 
sometime if the fever stays down It 11 an Indication 
that the pus is draining ouL After the patient 
has been afebrile for some time the will be kept In 
bed absolutely quiet until the draining ceases and 
by that time wo can deddo whether any other 
operative procedure Is neceaiary 

Ca2e 2 u that of a colored girl, nineteen vcari of 
age who came Into the hcrsntol on February is 
complaining of pain in the nypogastrium Icucor 
rhoea, djimenorrhcca, and constipation. One year 
ago she had a little leucorrhccal discharge which 
persisted Until the present time bat ncixf ncccssitat 
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ed wciiiDt t napklfl 'Hi patient now menitni 
atea fire imteod of iha-e aa ihe iid pri r to 
tbb onset I our da^ tg be bad poia Id the 
hypochoodnum coUcLy In t re b« tnlM more 
severe nntd she entered tb hoapital Djturfa 
bnan about this time asaociited vUb ptuo. Coo 
fupatioD has been pfoent t kiiyc time U»o 
patient minf cathartici const tJy She has bad 
the diseases f chlldbood only an 1 three day periods 



Eiamlnatioa on Monday sh ed a r thcr tense 
abdomen on palpation, no kj< Used pain TTie 
vagina was negative the cervi sras fonraid and 
op slightly oedematotu and tree The menu mu 
retroverted a teal masa on either rid tilling the 
pelvis but not bul^ ig down as in t he case bj^ore and 
not giving crldenc of flnetuadon 

The lempcraiur has not been v r> high Thk 
represents an cut ciacerbatioo of an okl chronic 
process The has mn along 09 h 

90 F 09 4 F pracl*call\ afebrile bot owing to 
tbe tenderness and slight ngidlty of the abdomen 
and the pain, I con der this subacni process and 
not to be lav ded bdamlnaliy at the present time 
'Hie pntknt will be Uept in bed until the temperat re 
entirely tubal lea and (bee Hnilon wCO be made as 
t further treacmest 

Tliis case does ooi require dramage la Its present 
St ce. ^^TKn these cases dear op and become 
afebrH and the abdomen becomes soft wre do not 
find drainag of tbe pelvis oeceasarv UTim 
patleats ha e been in bed and the teffipefiture 
condnnei etpedallv if accompanied by chilis we 
axe practmlLy certain that tbe padent Is developing 
an abscess and euminatlon «m then re vea l a soft 
mass which upon indskin tunu out pna. TUs 
case 15 not going throngb that procen. Tbe 
dlffkculcy in many of these cases Is to keep them In 
th hospital As soon as they become afebrile 
tbc} iih to go borne and often arc pmnitted to 
but they nly have another exacerbation and soon 
return 


Cssci d monstrwtes what hu just been said. 
This girl a twenty-one. She came in on January 
14 giving the history of pain in the right side at 
hi Bumevs point and leuconiKca which began 
about two m nths rather severe and cauatng 
her to double up. At that tune tbe was unatJe 
to be qui dy beaose of the pain. There was do 
temperature or yocuting Fwr weeks later aba 
had a simtlar attack but not so severe. One week 
ago she had her third attack Lencorrhcea bad 
penlstetl for three Of four weeks before be came in, 
nut not so profuse as at brat She haa been marrl^ 
&ve mo tiu, bas been ikk for three montha. She 


began I menstruate at seventeen, every thirty 
da)a two days at a time with some polo, bat not 
very much. There Is no history f in/etilon. 
There is a Icucocytoob of 5430c uTien she came 
Into tbe hoapltai, evamioaiion ahowed that there 
wet DO tender poInU oc masses In the abdomen. 


Tbe abdominal wall was thin 6rm and aoft The 
vagina wos narrow deep and diitenilble. The 
whole utefus wu andpewed and densely hied 
The pelvU was occupied on both rides and posterior 
b by dense hard maasea which were tender She 
had a Uttle lere when she came in It was CTidently 
relatlTiriy recent ofecdon. The temperature 
varied front 99.C* F to loi F , on January ip 
She was put to bed and kept quiet on a light diet 
th free ebmlnatioD with the idea that this wouid 
leor up without operaUve Interference but It cGd 
not do so On the ffith the temperature WM loi s' 
F This pcriisted every day, not going below 99 F 
at any ^e Instead of becoming ifebrfle she 
continued to have hyperpy rex ia antH as recently 
aa February 7 On the th of February It wu 
01 F This is th type of case referred to when 
It was tated that if they continue running a tern 
perature pus nearly always develops. Eiamlnatlon 
n the 5th showed this to be tbe case In this in- 
tianc The left sble had deared op fairly weD 
thef was DO hard mats on the n^t ride thm was 
a big semi 11 eluant mois which oulged rcQ down 
postetf ly to ibe cervix This morning the poa- 
tenor va^nal aulc was opened and pus evacuated 


— 10 Of ounco 

Can 4 is a patient who entered th hospital os 
F«bnur> 3 She u one of the few cases of this 
type over twenty fire bdn^ thirty two years cf 
age She came Ln complaining f aysuria, ^nfol 
ateosinatJoo and conjiJpatio& One wen an 
the began to have pein on unnabon, an acate pan 
which appeared just before tbe fl w started. Fiia 
on delrrtd a appeared jnxt bef e th bowtis were 
evacuated. CoDsUpatlocL had been present foe tlx 
years, ieucorrhcca fox two years One week a« 
the patient menstruated for ten daya with the 
posug of doll. Four days ago there was nuxe 
bleeding and dots Sh has missed no mostrual 
periods, and bas been married four ytara She 
negao 1 menstruate at i and since then has 


menstruated evoy month for ten days at a time 


There la do history of any prevsons acute onset. 
There was a leukocytoola of 12 500 when she en 


tered the hospflal hwmoglobln 85 pec cent. 

Examlnoti n f the ab^men showed that It was 


soft b t there was a moderate voluntary rigidity 
below the umhillcua. The vagina was negative 
the pelvis was occupied bv a soft mass extending 
downward. Fluctuation was not discernible. It 
was a question whelhtf she bad anr amount of pus 
Inbcr^vls root. e thought she had a general 
pdvkpent nlUabntthecondiwudidnotgiveastbe 
dea of any considerable amount of pas In the pdrls. 
However sh had a little temperature, « 4 F 
M 8* F too* F and that woa aa high as It went. 
Uc cannot alwaya be certain whether we have any 
cooriderahle amount of pus □ these cases an 
amount that will Joitify drainage throurt the 
vagina or through the bdomen but even with that 
■li^t d e gre e f fever I did Dot Uke to go Into this 
case through th abdoiiM. These cases do not 
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get •well pnDpcriy alter being opemted upon In that 
wav and peritoniiatlon at the time of operation ii 
Well mgb imposaible. In thi* case I wa* not any 
too certain in regard to her hiitory we moat use our 
own judgment in estimating the value of these 
biitones Not being certain ai to whether tbere 
was pus or not I might have Idt the patient In bed 
for a few days to see whether the condition would 
dear up but I also rather favor colpotomy for 
diagnostic purposes I do very few eiploratory 
laparotomies but exploratory colpotomj or colpo- 
cccllotomy I do oftencr I do not llhc to open the 
abdomen because I dialihe to drain abdo^nally. 
so In these cases I do a posterior colpocccUotomy ana 
m this one I got a relatively Inconsiderable amount 
of pus only a few ounces In the right tube and none 
from the left Since then the leucocytes have gone 
down to 9 ooQ the temperature hat not gone down 
entirely She still runs abont the same temperature 
she had before opening up the pdvls It ran 99 6 
F 09 2 F 100 F on the latn and on the 14th 
This brinn up one pomt in the question of oolpo- 
cochotomy In these cases and that Is whether in a 
case in which UtUe or no pus had developed you 
might not open up the pelvis to infection. I 
occasionally see a case like this in which the vaginal 
vault having been opened I fear that petbaps 
secondaiy Imectlon hu been introduced through 
tbevagliLi. That may be the circumstance here, but 
the patient is feeling considerably better and 
having leas pain and aside from the fact that the 
temperature b not entirely cleared np she b better 
As far as the leucocyte count goes, it b of little 
surgical slgnihcance in the absence ot fever Many 
of these old chronic cases which have pus and a 
leucocytom ol laooo or 15,000 are uebefle lor 
months and arc perfectly safe operative cases. 

These cases emphariie the value of draining 
any considerable amount of pus that may be 
m the pelvb before undertaking operation through 
the abdomen Such prchminaiy treatment cer 
tninly makes possible a more conservative operatioo 
always deairable In these young women. But its 
chief ■value lies in the fact that extensive perltonlxa 
tion b made possible ^nd hence abdominal drainage 
becomes unneceiaary I very seldom drain a 
pus tube case aMominally Besides all thb 
occasionally one of these cases will dear np after 
colpoccdiotomy as nearly as we can tdl by digital 
examination. Thb patient to all gross appearances 
b well and these cases we let go without any further 
operation. 

UrSCELlANEOtrS CASES 
De. Chakninc W BAEJLinT Thb young woman 
resents an Interesting condition. She to the 
ospital In June 1916 for acute appendldtls. 
She is twenty years of age not married and we 
found on taking the hbtory that she had had 
twci\*c previous operations In the region of the 
rectum one upon the nose and one on the throat 
which with the operation for appcodiati* made In 


nil fifteen operations previous to out scdiig her 
The first operation on the rectum was performed 
when she was four days old as she had no nirmal 
■nal onficc. It b not known whether the rt tom 
opene<l into the vagina at that time or not but per 
baps as she was operated on so early there was none 
She had had eleven subsequent operations m an 
effort to establish an anal opening and dose up a 
rectovaginal fistula. She had no control of the 
ftcccs except when very solid. She had about 
given up hope but was urged by the Interne after 
hex operation for appendidtb to have on effort 
made to estabUsh an anal opening It was per 
fcctly plain on e^wminlng her that an effort to cloae 
the rcctovagmal opening with the perineal tissues 
exbling as they did would be a failure, \\c had 
to use some other method than merely trying to 
dose the fistula. The fact that In many pcrinc- 
orthapWes in which there U a rectal fistula a little 
way up the ran»1 we cut the septum up to the fistula 
led me to follow that procedure in dealing with 
thb case although a rather normal looking perineal 
structure was present, except that it ran a little 
high showing that pan of tie operative work had 
done on the labia majonu Carrying the 
finger fairly well forward In a vaginal examination 
we would find the cervix and carrying it backward 
It entered the rectum. There was a fistula In the 
region of the nonnal anal opening whkh would Just 
OMut aEow a probe to be introduced. That tbsae 
famishing the perineal structure might be looked 
upon as so valuable that one would hate to sacrifice 
lu But when we cut that structure down instead 
of dbposing of any valuable pertneol structure we 
merely hao two raw surfaces one to either ode of 
the vagina. The septum between the va^na and 
rectum now presented. We split the septum and 
bad just the same condition we would have in a 
comi^te laceration of the pennenm only In the 
latter case we would expect the sphincter to be 
Ksent aitbough torn throogh In thb case we 
ad no hope of having a rohincter in that region, 
it was somewhat doubtful if a sphincter ever fiiTttfd 
there. If it ever did the twelve opwratlons wo^d 
have disposed of the sphincter muscle If the 
sphincter muscle b absent we can make something of 
a sphincter causcle of the levator ani musde pro- 
vided It IS drawn up do«c around the reciam. So 
after splitting the septum the levators were united 
making theca endrde the rectum after which 
purse^Uing sutures were made to draw down the 
antenor and posterior flaps and the superficial 
intervening penneal structures were closed Thb 
left a very fair perineal region with the anal open 
Ing where the fistula formerly exJited. Bj thb 
method there was no great difficultv in establish 
log a separate opening for the vagina and rectum 
as the vaginal and rectal waUs woe complete. Thb 
alone would be a source of coosidenible satbfactlon 
to a joung woman. If we can add to that better 
control so much the better The patient teUs 
os she is able to control the fsKcs wcu and thf« b 



SIRGER\ Gl'NECOLOGY \HD ODSTETRIC5 


rndenced b th tppcaraiK ^bc h*i be«i » k 
inf a]l d*\ i ihcro hji b^.T. no %aihinf fnd \ t 
there b Do s- U ig and that ha> been th tue e\ -rj 
time I bi u her dare »h left th ho«n tJ 
The ttnJ eg o »tlll iho some Hif tii c 

N thing » kme t remo th var tl*»u 
^\'hen the pen enmuo cut 1 » a*- »urfn.e 

left on h di mhere u jI ilit he» w re 

neceuary to 1 « th ra Aa th drawi p on 

tee the tetb f th levator a mutd iKit the e 

bn t mu h iphinct ctl n e\ I ed. The point 

in lorinf thii wot 1 get the Ic t r am mta^ t 
draw tbU rather do- and to mat th aiuJ opening 
mai l 5h can n c otrol auli I and semboUd 
lan-ei aod baa juat bttle troubl with cry Uqnld 
frees but sho haa more troubl m Lcep np th open- 
ng larg enough t have good b<*d movementa. 
The bowel movem ta muat be k ft pretty aoft 
b t that n mnch p ferable t ba dny the opeoln* 
too laig \Vhe the finger loacftt^ about half 
wiv the tricture Irawi pnitv tight arou d the 
h gcr \\ e auipect that ahe wlil have t have th t 
dll ted on in a while, b I h fed th t r If rta 
ha been ac raaful and ibe tv cnib atti bo t 
th nvulu 

( ME 1111 patient prevent* few polnu f 
Ini «l {rum th «tandEwl t f the bat moan 
I £>Ticcolocrd I have ever I a i that th 
t 1 I a cue from the itandpolnt f the tpedaJlat 
* much different In tn th t ndpo* t of itnd i 
and therefore yw nfll pa d thi dement rv 
prcMUtaU Th 1 tereat g thing bih t we h o 
a ^tient a th an aUrged bdomeo 1/ we run 
qokUy ov the pol ii f dlagnotb w ffnd that It 
is Dot 1 t 1 ( tl bdotnen t to aadtes nd 
pot to I bndda J t iuctovi down to the quetiJ n 

of abeiber t K ovarUa «t or pregnancy 
Thb patient came with tb dlagnoda of v riu 
cyai I w&a »cnt up { r pent Ion then when the 
wu e\arruned oder tbo anrathetic t was thought 
beat Di t 1 pent i th t tlm There waa 
hbt n of h ring he menvtruat on eguiarly and 
that tv a tereaUog pefnt becaiise It •on^mes 
bappem dun g pregnancy bat Dot often Tbere 
b a poi l f lertat here In that thia nail nt does 
pot speak Fnglbh well and the eunu er did not 
tpeaL U h m well and whenever w bn"* those 
conditi naw moat allow little f a miatak tb 
hbtory The q cation of her menitrual ng everv 
iDonth might b« a mbtai. and upon questioning 
bet f rtbet we (onnd the had not meoktrruled (or 
four mo tha Thb sue of C mor ould not be 
tccotmied for by a f too tbs pregnano to 

possibly h did mcnatruatc f r time r poavIUy 
there might be p egnaoev and an ov rian lunw 
ccounting (or thb larger lu 

We bno on maniptuatlon that it tarta m th th 
contour d« ery *cU marked svmmetriial bat 
not definite very flahbv t detinite u tH cyat 
usually Is od on mnnJpulaii n t hsoge* form and 
contracts- If we wat h It carefolly we b d that 
everv ooce in a white ther i unpube \ heart 


BO D(l coulJ be beard so that wraa conaidcred as 
'ctra reason why t was an ovarian cyst. The 
ixtu might be dead but palpation showi that it b 
n t 1 ad She b f rty years of age, the b east* 
are ■cry ilabbv and \ t flabby u they arc we would 
sa th re b an extra amount of duaklaeM The 
b eaaia are rather more knotty than we would cr 

C ut ll bbv brcaat to beu Further we are able 

\ ramlning thb patient with a rubber around t 
I thevcope t mak out tbe fcctal heart toanda 
II w were unable t make these out wo would 
(roceed to tbe vaginal examination and here two 
m tha ag ibe b^n to have a feeUng of enlarge- 
ment I lom thing presenting at the outlet- It 
not th sue f the cystocele alone but the soft 
elvetv feel and the doaky color that IncGcite 
pregnan v Larpe Tincose rein* present — tbor 
-olor sue and suttueas are auapldouL In one case 
eportetl bef re ihia sonety we thought w bad as 
varlan cyst separated from the utema, tbe cervii 
was erv long and Large aod enlarged above the 
vagina more than In tb vagina, so we thought we 
fell the whole teru* separated from thb vtrv mor 
able mass The maae waa Irregular in outhne not 
vmineiricai and afterward w femed tbe amac — 
tbepaumt had twins she waa operated upoo for 
an ovarian cyst and aa soon oa wc got into th 
abdomen w fenjod it waa a f npu t utema and 
bur she gave birth to twins ax full term. Some* 
timA w tb a partially developed f{rtaa tbe operator 
ca g th lb cervi and some part of the fmtta 
beta X tb bands and the on Utlon will be nch 
aa to jQsi fv the thought that the uterus b bei&g 
palled wepjrat from th nu 
Ob euiiBirutio In thb case rt thing of that kind 
was fonod The cervix extended t the maas nd 
tbeo indefinitely wu bat in the soft t mor Of 
ourse It wja not ncceaaary to etamJne further 
when w beard tb fmtal heart sounds but we 
toot an \ ray ahi h showed the fcctus very 
plainly 

CuEj Thia patient came srith a diagnoib 
( vorMU evst She b not on ray lerdce and I 
b ve seen httle of her b t there re some things that 
are Interesting Sh p wenta tom masa. In 
the bnt plac i i not p opedy located fo an 
ov rlan yst There la a large maaa which b very 
t na« lying hlgb on the rignL lihe luapldon <k 
malignancy ta furm^ed in that abe presenta a 
long ope ation acar and V t th tunwrn till present 
\n eepVorat ry mrliion was made The patteit U 
very mu h maciatcd th tumo doc* not teem t 
connect with the pdvia there la rath r rigid mas* 
In the pelvis the right fid and ixt aa we fed 
bove It Qc mass la on tbi g and tn other some- 
thing different There b some blood In tic mi e 
tbe btaddei waa yatoocoped d feu d coated with 
pboiphat There was msriiHj redness In other 
acesa The ureter* were n t cathetenied becanae 
with th amosint f cyatlta which waa preae t it 
waa dillloilt to tee them The cyatoscopfat thought 
best oot t try to catheteriie her ujilil ih cystitb 
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Dr Lm ■ Cam 3 llirked diAstAiis rnd. 

cleared up Thle case ii thought to bo a hyper 
nephroma, and the cystoscoplst it also inclined to 
think of tubcrculosia of the kidney 

OVAUAN TUIIOR. DIASTASIS HECTI UAJtKED 
ANTITLEXION OT UTERUS 
Da. Lee Case i A girl i6 yean old and un 
mamed came to the boapital because operative 
Induction of a some wed^s overdne labor was 
proposed and for such an operation her father 
considered hospital care necessary 

She was duly admitted to the obstetncml ward 
and a history obtained of irregularity of metutruol 
flow but with also cessation for a considerable time. 
The fcDtal heart tones were recorded but the 
maternal heart rale was s^iKhroDoui and explained 
the origin of the error 

attention was called to her b> the interne 
because ho was unble to determine the presentation. 
The striking fact immedlatcl) rccogiuxed was the 
resistance of this suppooedly pregnant utenia 
The onl) pregnant uterus in mj cxperieiKe at all 
comparable to this ligneous consistency was a case 



Dr Let Case j Marked sntlfletion of ntma. 


of ablatio placcnut where marked htemorrhoge of 
tho concealed tyjw bad ballooned up markedly 
the uterus which was not onl> of increased rigidity 
bat markcdl) jjainful os well k el this supposed 
uterus was right for size, shape and poution. The 
diognotii was revised "V. ra> showed only a uniform 
shadow through the mass. Careful pelvic ciamlna 
UOQ revealed anterior to this rrmn and behind the 
pobls a amall mass that was suspected of being the 
uterus Operation established the diagnosis of a 
right ovarian tumor solid and weighing more than 
eight pounds after removaL This operation was a 
source of tatlifaction to all concern^ — capedaDy 
as it removed a stigma from the patient i name 

Case a This patient may present some aspects 
of mtcrcsl \Vc sec many cases here that have had 
antecedent treatment not alwa>i mady in oalsido 
hands. 

Here we have a case of marked diastasis recti 
with prolapse of the uterus through the gap The 
marked ulceration and excoriation of the abdominal 
wall due to this is evident A few months ago a 
laparotomy was performed and the scar has pven 
away This shows that opefati\c procedures may 
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account lo the «ime coodidon that we find in 
mnItJpai* ften to a rwy mirked dcffrea. 

Case 3 \boat a year jp 'a haa atich a mul- 
liporm nej[T with mari.c’i antiflen n of the 
utenu m tfu- t an> operatI\ oae, la a anting 
poaltloQ the tents aai *upp>.ned by th thighs 
Th q eAtk n of proceaa when this patient 
went Into Libi r aruvr from th tact that repotftlon 
of the nteru to a normal aui was \ery diffi-ult 
becmnse of pain and adhctwris A recumbent 
p^tio aasDot a aflaWe because of beaity with 
i wcah heart 

Bat in a setnlrecumbent pout a with abdominal 
wathes tcrtlng t ction with oehta, a gndaal 
devad n of the f nd s was sei urtd arid the head 
ntered the pelva after which th labor was nn- 
cventful In the ase juft shown we will allow the 
padeni t enter labor and ndopate spontaneous 
Idlven 

rVZUTJS o im ICATING PMONVJiCY sEC 
ONDAB'i AN.EUU ATTM mCOitPlCTE 
ADIKTION OBSrmtlC TOXQIU BOB- 
ERT’S PELVta. 

Di. F hrwis I wiH khow first iw 

ases of pYclixls mphcatiag pregnanrr Both 
ere observed and taoied In eoo^tatiott sHth the 
ralogiit of the hos| Ital, D F ank M Phifer 
Case The pai ent ha been in the bospita] 
tor about ri week When she entered she had a 
tetDpent ranging u high u tor 5 F and the 
leQcoc)toAi was en hlgb there was enresi pain 
and tenlemess in tbe right 1 mbar region, ertending 
around t the bs k and into the right Ingumu 
rrgio The ate resembled one of acute tppasdld 
tis 1 sc errnl f t aspects The pain wu so great 
that morphin aas DeceMarv Our dlagnoda lay 
betaeeo pyehtrs and appendldlis therefore opera 
tlo was detaved. 

She nas eumined cystoacoplcally on Pccetnber 
}. and th bladder was found podectly oormal. 
Un e from the right ureter show^ a lain nomber 
f vn Irulent motile bacULl resembBog rol n 
barihi- \atoocnoui vaccines were made Th 
urine passed per urfikram also was nch In these 
badUi December 5 tbe was glren 5 mfllioa 
December 7 00 mfllion, and December o. anotber 

00 mQh 0 dead bncfTlI \fcer the first injection, 
there a as a slight chill, fever of 04 F and aUght 
flutterlog around the heart which persisted for 
about an hour After the second there was a very 
severe reo tioa, shown by marked rhifl, weak and 
faint puhe and deprasloa This persisted for four 
hours Tbe reaction after the tWd Intravenous 
injecil n f th raedne was alight TTic fint 
two broartt about high lcuccic>'toab 

F Ivkurage with pe cent tol tkm of sfhrr nl 
trate was given three limes a week at first and later 
oocc a week ^ now come* to tbe hospital each 
week for this treatment having been disdiarged 


from the hospital about one month ago. She bat 
also (olen ten grains of sodium dtrate three times 

a day 

Case 1 This patient come in December 17 
g 6 with the eTsmining room diagnosis of five 
iDontbs peegnanej and endocarditis. TTiere was 
c nsidemble dHatatio of the heart, temperattne of 
r pdse of 130 ivcry weak) and ertreine cyi 
Mia The case appeared to be one of tme 
docarditis She was dsm dlgtlcn hypodenB- 
oUv and afterwai 1 dJ^taJli tlndnre by mouth 
sh nod Acvere pain m the right aide of the abdomen 
and bark coo^erable cough hemoglobin 40 per 
eat eds sqooooo whites 6800 nendre blood 
cultu es albuminuria and a alight duTloeis at one 
time 1 the i wct portion of the left chest. On 
Jonnarv iQ 7 ih \ ray showed the lungs patent, 
the heart sligbtl colargcrL Repeated mmlrtatiooi 
of sputum were negative for tubercle bsdlli, 

On January i the heart was greatly Improred. 
From the hisiorv and examination wcjndged her 
to be pregnant about seven months. Cysluacopfc 
exanuoaUon January x showed the vc«l(^ mocoat 
pal and ureteral orifices not espcdalJy congested. 
Oo ihe former date under gas and ocym aao- 
thesda Lh coeicai metTeurynter was intiwoccd and 
labor ataned The iwn tuoming the labor tera 
oaied with the b rtb fa recently dead fatv of 
about thirty weeks January tr tuine from the 
right ureter was found to contain a gram DefsUve 
badJIna resembling tbe colon badUos Urine from 
tbe left aide was nesalive 
This patient u uoprovlcif under lavage of the 
rirtt ureter and pelvu wiib per cent sTm nitrate 
smnu Q. 

I wlD next show two cases of secondary inrmla 
following Incomplete abortioa. 

Cast 3 This patient came In January a with 
a disgnnals of abortioa recently lanced She li 
ai years old, complains of vaginal hjemorrhi^ 
weakness and shortness of breath. Decembers sac 
began to bleed, without having had any pain, and 
CO dnued todoionearlycoQstanUy untllshocntered 
the hoasftal. She came In because she was getting 
^dually weaker with the contlnua] bleeding 
Tbcrt were no rhilb urinary or bowd disorders. 
She was short f breath on the slightest cxertioQ 
Examination showed a poorly noorisbed negro 
girl with mucous membranes very pale, coated 
tongue, and enlarged tonsils. Pulsation in the 
carotids was marked the apex beat wu in the slsth 
Interspace In the mlddavlcular E«3 the lungs were 
negauve the aixlomen wu relaxed and not toider 
from tbe external genlttis a smnn amount of thin, 
wateiTbloodwu flowing thebloodpreasurewuiA^ 
•yitollc and 96 diastolic. The uterus was emptied 
by dull curettage of the secundiiiea. Cause was 
packed Into the uterus and vagina Tui removed 
the next day Hemorrhage did not return. Blood 
examination January 3 bowed hemoglobin 1 per 
cent, reds 15 ,000 whites is,ooo On January 
7 hemoglobin was 40 per cent, reds j6oooo 
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whiles 7 too '\cslcnUy the hemogiobla wu 45 
per cent 

The treatmeat has consisted of rest In bed forced 
feeding with fretment small meals. As soon as the 
uterus was emptied of the small amount of secun 
dines present the bleeding stopped and has not 
returned- We have made It a rule here not to 
empty the uterus In cases of Incomplete abortion 
except for hfemorrhage. 

Case 4- This patient Is a woman of twenty 
nine whose last menstruation was December 9 
and who entered the hosjrftal February 6 Two 
weeka before entrance she lifted a heavy tub and 
began to bleed the next day The hcemorrha« 
was profuse and continued for eleven days. She 
lost a great deal of bkx)d and became very weak. 
She was dmj when she attempted to stand and for 
a week has had Intense occipital headache. 

Examination showed extreme paEor of sldn and 
mucous membranes the lips were almost white. 
A number of the teeth were carious. Inadentally 
•he has a alight enlargement of the thyroid In the 
median Hue There was a slight mucopurulent 
discharge from the vagina on entrance she had not 
bled for several days Hcomoglobin was Jo per cent 
reds ij6oo 000 whites 6 800 She develops acute 
tonsillitis two days after entrance but the condition 
cleared up promptly February 15 hsmodobinwaa 
1$ F>er cent She Is feeling stronger and 11 Improv 
Ing In every way 

Cases Thb Is an example of obstetric toxstma 
to use the excellent term recently applied to the toxic 
disorders M pregnancy labor and the puerpenum 
bvDr W A N DorUnd. 

The patient came into the ward February 14 In a 
comatose condition, unaccompanied by fnends or 
rdatives and so no history was at that time obtain 
able She was apparently pregnant about 30 
weeks. Examination showed a well nourished 
woman ar^wirently about twenty five years old 
cvtlids closed tongue swoUcu and licenUed, with 
flakes of dried blo^ about the mouth She could 
Dot be roused but made movements with all her 
eitremltiea. Blood pressure was 178 sjwtoUc and 
ISO diastolic. Soon after she entered about 10 
a-m., she had a convulsion. We afterward learned 
from her brother that she bad suffered from a very 
severe headache for two weeks and had four spasms 
earlier m the morning before entrance. She had 
abo complained of h^Qlty to see a little while 
before the convuUive attacks came on. 

She was given morphine and chloral and had no 
more convulsions from the time of entrance until 
3 p m, as she was being taken to the operating 
room. Shortly afterward I performed the abdom 
Inal cssarcan section and delrvered a seven months 


living baby which soon cried vigorously and is still 
in good condition in the Incubator The woman 
did very well had no more convulsions and gmd 
uoUy returned to consciousness As you see her 
now you will notice that she has practically regained 
control of herself and is In fine condition The 
tongue IS still swollen and tender She did not pass 
urine last night for several hours but just as we 
were about to pass the catheter she voldrf fourteen 
ounces she has unnatesi freely ever since. This 
evening she says she is hungry 

Case 6 T^ patient is a negro girl of fourteen 
a pnmlparo, pregnant at term, 'Iho chief point 
of Interest b^rond her youth Is her pelvis The 
measurements show Intcnplnous diameter 22 cen 
tlmeten Intcrciistal 2? centimeters bitrochanteric 
28 centimeters eitenuu onju^e 10 centimeters 
diagonal conjugate 12 5 cendmeten This is a 
degree of transverse contraction resembling the 
moderate form of Robert s pelvis. The back of the 
(mtus bes far to the right and the head lies trans- 
versely just above the brim. The head Is fairiy 
well developed and the heart tones are heard about 
over McBumey’s point. The danger of course. Is 
In the pcarition which the head may assume in this 
Robert’s typo of pelvis If the test of labor falls 
to cause engagemeot within a few hours It is prob- 
able that a oesarean section will be done. It Is 
always well to remember that these young ^Is 
seem to undergo labor even with the mall pdvic 
diameters wtdeh ihej often show better than do 
older pmnipanc 

DiS<msiON 

Da, CoARLES E Paddock. In regard to the 
last case in my erpierience, which is perhaps somo- 
what limited young girls of twelve or fourteen 
have a comparatl'my easier labor I think the 
children ore not quite as large In a colored 
woman I am of the opinion that we might expect 
to find a somewhat smaller head in compmriioQ to 
the pelvis and a head that can be molded more easily 
than In more advanced pregnancy I think the 
sixe of tbe abdomen may W accounted for because 
of the position of the cbil<L and in that position we 
would not expect the head to engage at the be 
ginning of labor The head will be higher up under 
the enslform. 

De, W A. Newman Doeeakd I object to term 
lug the pelvis a Robert pelvis That is an ex 
tremely rare form of congimitally deformed pelvis 
characterized by the absence of both ale of the 
aacrum. This results In a marked lateral con 
traction of tbe pdvu. In this patient I would re 
wd the pelvis either as a slight degree of rachitic 
deformity or more probably a justo minor pelvis 
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•\ CRITIQUE OF NEW BOOLS IN SURGERY 


T he (TubUaUi ubmitt 1 (hli iDunth for re 

■icw s cly p* n J medi 1 art — in u 
true »ei»e oireful, puin-4 king ttuly dili- 

gence In t nrodu i n and ngioobty 

It Ij ple^Dg t the reader t comprebendve 
thaujt a treat Ut rittcnbye |ieru woocomblnc 
tbdr tut ral artntn. mgcn ty w th <deolllic fact* 
obtalnetl from aim at ndb-J cUni al trservali lu 
and reararch w rk Thu mbiou n U prepumi 
with (H-i t thing* ^ on Cl rcfldQ\ ee b> gUndng 
0 -er the pogei of v of th aeotiooe J » Ia The 
fteld* an \aned, d ppon tly w d h teparaied 
but u 0 e pnxeeil In each the gene al trciuj k li 
m th nine d rect^n od o oiu. ftce* the (uubiy 
in trvug to oo£n uod t onv one part f the 
human oat mv Tbn b oat de. rly d moiut at 
ed m th e eUeoi tmtU*. br Loub 

(err { Uu ne lb a I Ooecan mv « ih 
out a nrament be- ttuoQ lEit th pmfrmnn hna 
at Is h od tnaaien leee 
\ol me I deal! g hied th a tom) Unm 

goKOfiv and pla i tnrge appeared In 4 

The autb and h ullilw 1 n m *t be coofrai 
ulatcil thdx Ueei j jd 'tion There are 
many puinu in thi> w ri hich deserve meni n 
b t ibe outitanl g csk iuIj are tbe bee t f I 
ongbul drtairiA and H tmtlonj and th a 
rangeroent f ih text »u that th illustrat oos 
refemd to re rutantJv i t re th reader One 
mtut nfcM arm taoce h reading book 1 be 

conitonth referred to ut ppcaring three o four 
pages bend behind th page h 1* esdmg TTim 
W euiinU dooe a»a mlih la I.oeb» work Th 
text Is brief i-el comprehend ih tj-pc bold an i 
dear and the paper die t The book is di tded 
Into fi T cb pt r* tTi pi \ II which is the lirit 
ebapt of -ohimc II ic Is th th operaliv r 

gery of the nasal avu — the a cewsory cavil e* 
00(1 th h}poph\*ts u ppruatbed through the noae 
and acceaaoiT uni»e» h pter Mil the opertuve 
sjjrgen of the phonn anj rusopharyn chapter 
I\ cock lar^mgrol ope Lkj hapKer \ opera 
tkms of the term! ca through the nal chapter 
\I nrg !> [ th nuitoid pnxe** fc -etj phase 

f noae throat d ca su gerv Is included The 

tc t f th diff rent ope t ns b cUsufied lot in 

dJationi contra nd tioos preparatao incl ding 
ancsthetia techniqu of the opcratl n, dressings 
after treattnent and compUcatiora twI a ddenta 


r lloamg this the dilTereat methods of technique are 
iiscu ^1 u f lance i the operation on the 
nasal kcptum ft r the auth rs technique are 
menti ned th suit opcrutloo rem val with rhbdt, 
heavy knives I trephine the operation of ksch 
Wots. ( Icflsi Roberts Sluoe Kyle Piict, 
Drown Mouri on I the oral method. Thus we 
ha ot Old) th uthor hoice b t all thettan- 
dard (ler t on* 

In ibe h pie on rgery of the mastoid, the 
outh diM thr mbosu oi the lateral smos and 
JnguLir b lb d lraio.jge of tbe dstenu msr 
ns p oauix f tbe rpus caBosum and brain 
bw exsofa raJ and ruuaJ rigin 
Tbts volume oiains 47(1 riginsi UKistrations, 
many of wh cb lilu trat jtul t in rurgicaJ anatomy 
onl associated rgi ai techniqu One cannot 
lay th book awde without suvncig that thb ii the 
bcM ten f li I nd bef re the nrofeasloo toda> 

J A.\\ 

O f R proeot Ldow ledg of ibe Inlemal secretion* 
u ell mnujued Glei >* small volame 
\/ter re Img th book t sa) we know noth- 
ing U gible regard ng ih tcrtuil secretions In 
pste f U ih jicnmc i 1 work that has bee done 
would be grow in ult 10 the respective workers, 
but ne b mp c^ed ^ tbe absence of any dehnlte 
ttai m t I fa t autho coIE constant at 

t nt on I th I a th 1 1 ncove definitely n Inter 
nalseim U n iremeJy diSicult taak, although 
be ha* rea-oo t belie e ertain dements exist and 
that th > ha n apparent U n One tentcnce 
in ih hapt 00 th Ilstmct hsracteristlci of 
the lotenul secret rv glands nd lie prindpal prod- 
ct I lb IT t vlties Kems to me to answer the 
q esUo vu Tbe fact that after castration, the 
^phvacs persi*t xplaJns n thing and needs, n 
t(i CO trarj t bo xplained UclT 

TTus little volum aff rdi most I nt crating read 
ng. It IS divided int three chapt n Chapter I 
Th C nc pt of I tcrnal Secretions Its Origin 
and Development coosideti the history more or 
Icsaofth work that has been done on Internal secre- 
tioQs Chapter II pistinctive Characteristics of 
tbe I temol Secret ot) Gbnds and th Principal 
Prod 'll f their ActivllJa Is devoted to the study 
of tbe broad prindpla of atcrnal seuretlona, what 
conbtit ta an internal secretl n, the histological 
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cbetmcal, and pbjiiologiail conditions pertaining 
also discuismg the character of the different Inter 
nal iccreuoni with their dasilfication. Chapter III 
treat* the normal activities of the gland* with their 
respective reciprocal action al*o their diseased func 
UotL J A 

A S the saence of medicine advances in its vanoii* 
branches efforts are constantly bring made to 
introduce new methods. This ap>phe* especially 
to diagnosis But a few jean ago the roentgen 
ra> was used almost eiclosively In bone work or for 
the localnation of foreign or opaque bodies. Soon 
the field broadened to Include the chest the gastro- 
intestinal canal, and the unnarj tract- Now in 
the hands of the eipencnced and careful operators 
It affords a most useful and necessarj adjuvant to 
the diagnosis of gnstro- Intestinal disease. The book 
by Carman and Miller^ Is indeed opportune 

The authors from their vast eipenence with a 
large amount of climcal material have elaborated 
a sj^stem of gastro-mtestmal examination which to 
say the least is most comforting to the surgeon and 
the mtemiiL The information gained bj readmg 
this v"olame Is useful not onlj to the roengten raj 
operator but to the surgeon the IntemisL, and the 
general practitioner 

The authors take pains to teH >-oa of the appara 
tus the technique of plating and screening and 
the opaque matures which in their exp^eoce 
have given the best results Tbev then take up the 
anatomic a tnict ores, beginning w^ the cesophagus 
giving the indinduaJ te^nique of examinatl^ and 
the normal organ with its varutions and the patho- 
logical changes which can be demonstrated wub the 
roentgen raj**. 

The chapters devoted to the stomach deserve 
exceptional consideration. The normal stomach b 
discasiedfromthepolnt of habitus tonus form tone 
position, siie contour mobiht} fleilbllitj the 
gas bubble secretion perutalsis and motOilj The 
abnormal stomach is next cooridered giving the 
vanaUoQ* In the same manufT Every condition is 
illustrated by photo-plate which are verj clear 
and InstructlvT A clmptcr Is given to gaslromasm 
drawing attention to it* importance in the diagno- 
ti* of chronic appendicitis, gall-bladder disease and 
allied conditions Two diaptCTi arc assigned to 
gastric ulcer and carcinoma and the detail is most 
mtereUng and instructive. In thfa as well as in 
practically all of the abnormal conditions encoun 
tcred there are added case historie with Ulustra 
tlons of roentgen findings and operative diagnose* 
The chapter on doode^ nicer although compare 
lively bnri is most instructive. Thej give as the 
roentgen signs m duodenal ulcer direct signs Indud 
Ing defonnitv of the duodenal contour mdirect 
signs Including slteration of gaitnc tone altera 
tion of gaslrk peristalsis alteration of gastric mo- 
tHItj gastrospasm, tenderness localised to the 
Tix RDcntn-t Ducmtu or Ducaiu or tw* Aixwrrr rr 
Ca. u- Br D Cumu MJl aM Atbm MiOer M D 

rtulaMphii -yl Lcodn e B ji m J cn t j 


duodenum- Each is discussed and fliusirated in 
detail 

Can er and tuberculosii of the colon as ell as 
dlverti ulltb coHus, chronic appendiatis an I mis- 
cellanvuus lesions of the colon gall bladder and 
nver are presented In a mo^t fascinating waj There 
a an extensive discussion on coristipation and in 
testinal stasis as presented by Lane Jackson, and 
other- and the Informatun that can be gained bv 
roenti,en raj examination 

Th author* quote freely from such authontiei 
os ilotxknecbt HaudeL. Case Hertz Jordan 
Schv ari Kaestle Baiclav Cole, and manj others. 

Those familiar with and who are ardent support 
era f the roentgen examination of the alimentary 
canal may gain a great fund of knowledge from 
thfa work, and those who look with doubt upon the 
sobj ct mav be relieved of a certain amount if 
not U, of tieir suspicion and mistrust J \ 

W HEN at the outset of our medical course we 
atiemmed to onravel the mysteries of the 
brachial plexus and to acquire a permanent 
impression of its source and destination two names 
seemed to find an abiding place m our memory — 
Unsberg and Bell Median and musculosporal 
nu^t be forgotten but \' nsberg and Bell remained 
wiui US Tkn had Itttd once, and studied anatomv 
perhaps thrv had been ctmhased as weQ. In the 
future they are to hve only b encjxlopedas and 
memoirs and we can only deplore tbeirpassug while 
we recognize the necessity of the chan^ 

Dr Eyxleshymer asks b bu preface to A nalamtcal 
^ol•lcr* Since the I has become the Ian 
guageof the anaionusts may they not hope for the 
co-operation of the chrucians b denting the field of 
thousands of useless synonyms^ At the present 
day U a scarcrij possible to find a student* text 
book on an> clirucal subject which evinces the shght 
est concern as to the uniformity of its anatomic 
tenns His book offers a real stimulus and aid to 
the task 

To the student b medicine (not alone the under 
graduate) and especially to the man who taka an 
active part m the teachmg of raedione Anatomical 
Nama wiD prove not only of help but of real 
blerat The preface recounts briefly the dcvxlop- 
ment of anatonilcal nomenclature of the tendendci 
whkh bdped to make it hopriessly ambiguous and 
confusbg the bdiiddual efforts at correetbg that 
tendency and finally the work of the Anatomical 
Sodely which culminated b the formation of the 
Basle nomenclature. 

The translation of His original report to the Ana 
touucal Soaety reads like a historian’s tale. Through 
out one is constontlv impressed by the « idely diver 
gent opinions which met Krause and hu asixiata 
at every turn and by the painstaking care which 

AXATOXCALNAra EcrtOUZ TWT BATI* VWTXI A rn m-A 
Bjr Alban Cbnaory 0.5 Pb D M D a><«ici 1 hr 

DasH Stuua Sbeaeular B b., U D wBh BiamJucaJ SbrUha hr 
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ihfy expencie^l on tb »m»Jli t details of their luh. 
'liio report n lude* the entire b*t of nnmes newest 
ed by the committee with meroui erpUiutions 
ami notes ir u nt in r the reason for the tma) choice 
In those cues in which a n mber of altenutivcs 
la gg ested themselves The sc-etkm devoted to 
neurology amounts to a comprehensive summary of 
the anatomy f the brain and spinal cord 
The second portioc of the book is devoted to bnef 
bktgraphlcal ihctches f the men who have mode 
anatomy sketches that make ooe reallxe anew that 
anatomy is not tDerdjr an inert mass of knowledge, 
b t the eipresaion and achievemeat of Urine 
who wondered and rked and discovered. 

The largest port! of the book conskti of a com- 
plete index of anat mical names new and okL In 
H riding proper t mes, with cross references indlcat 
ng their epiiralcnts In th Basle rumenclaturs 
The names adopteil by the Basie cocvoition are 
UstlnguUhed be vier trpe so th t the atndait 
can rani Ur find th meanme of any name aa wefl 
as the Basle equivalent for the older vnonyms 
Dr Ej-cleshymer s book should pro e ot ooh of 
help in the raeral adoption of the uni -eraal 
mgndature b t a real aUm ha to th bamon 
interest In the sderice of onstoray S L K. 


A q niedkal sd ace ivances fneefaHsation 
furnishes an iBCT'osing pportioutvi rthoroort 
and exhanstrve a ri. m any particular held 
kledkal literature naturally f Uows the satae tre L 
Subiecta su h aa drscasea f the bmast infecuuna 
of the band and fractures fumlah an oppononity 
for m a n phs that approai-h compl teness In a 
tingle ouime The tabject of trmumatk torgerv 
on the ther hand possesMS an inhe r ent weakom 
in th eal difficulty tt presenu of determining ahat 
part the tnunuuc factor pUvi m the etioi^ f 
manv % rgical coaditiota. 

Dislocations and fractures bvioualr ore (nuunat 
ic an 1 this sect of Dr kloodiead t book Is the 
best feature f the rohime. The pathology of 
d Sereat fractures b wdJ shoa and the entire sec 
tlon u hnelv illustrated anh roentgenogr a ms and 
pjbotographs 

Are infectioos traumatic? Infections f th hand 
arc considered so and discussed at some length. 
Pcriostltb and osteotnyeluis on the other hand are 
duposed of m R pages Arthritb ts oesidcred in 
four pages but tweh^ pages arc used In showing 


Dr Murphy's treatment of ts sequel, ankyloab and 
ten more In roentgenograms of the blood supply 
bout the joints. 

Is hernia Irmomatlc? The author disomes the 
question at some length from the medicolegal stand 
point od concludes that trauma is the rarest of aQ 
'uuses. Appendldtb uterine displacements shoi 
tions all come fn for a share of comment in snch a 
ay as to leav the annoying improilon that the 
object b d been deemed unworthy ot terkius con- 
sideration and thrown aside untouched. Eds- 
'uiaion of the traumatic neuroses, eye and ear 
standards and medicolegal pihaaes help to deepen 
th feeling that in attempting to cover so dlTeiiificd 
field much of th pos^le value of the book had 
been dissipated S. L. K. 

A S students in medical school, we curlonsly 
evunined fpectmens of gunshot wounds in the 
pothol gical museum as relics of bygone ages 
and bttJe Ircamed that in our own time the arhole 
nibjcLt would be given a new and tcirffic Impulse 
by the grwn war 

Colonel aide t reviuon of Us book on mlE- 
tarv surgery has sfiorded blm the opportnnity of 
nwhidhig in t some of the recent advances in mlU 
tarv surgerv Moat Important ebvioosly tre the 
methods of dealina with mfected wounds, by bnga 
tion with brpochl rous acid aolutloD sruh byper 
toruc aaJt sol uo and bv pritunry ezdsion and 
ut re The ogmipr c ^eoce of Infec^n In wooodi 
( ev rv sort is emphaaixed by th« high pestent 

S e f infections f Qowing efiutloni of Um into 
e pleural cavity mo than ooc-tblrd (48 of 
tio) ID e senes i cases reported by Brword 
and Elhotl nd almost n half of jte) is a 
aecood sene^ 

Tao h pters deroted t technical coosldentices 
are foDoaed b\ hapten on th symptoms pathei 
ogy and treatment of gunshot wounds in general 
and these bv s cceaii\-c chapters on wounds of the 
head apln chest abdomen paipheral n er ves, 
ynnu and bones A miher techal^ des ciipti op 
of the \ ra\ as used in the United States army forms 
th cood ding cbaple No mention, however b 
made of the newer devices m roentrenogiapty in 
use by the armies In Europe The whole vol me fa 
splendldlv illustrated with roentgcDOffranM and 
pibotogrsphi and ahould prove a valual^ addition 
to the subject of millury surgery & L. ^ 

OcnaoT hjmn Bow Tnv ah Ivtuctd Tam Cmuo- 
rawvusTUAXBrwT tTt*4](^L«nA LfeOuOt NfwTatii 
WJ^ W«wl a Co rS. 
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I GUNSHOT WOUNDS AND THEER TREATMENT* 


S urgeons who were responsibjc Id 
the early weeks of the present war for 
the treatment of the wounded soldiers 
coming home from France are I 
think never likely to forget thar experience. 
There were wounds of many dimensions and 
of every tissue all charactenzed by the most 
profuse and offensive suppuratioiL No one 
m active work had ever met with cases like 
all of these. Whether a surgeon had prac 
ticed aseptic or antiseptic surgery he 
had been able to secure with gratifying con 
stancy a blameless healing of the wounds he 
bad made, he had rarely seen a profoundly 
septic wound and the methods he had at his 
disposal for dealing with them were almost 
always easily capable of reducing and con 
trollmg the infection- Suddenly he was con 
fronted with a long succession of cases In 
which a raging and often a randd suppuration 
was present, and he found that all the old 
rcmeics upon which he had so comfortably 
and so co^dcntlj rehed were hopelessly 


inadequate and futHe. A challenge was 
so to say thrown to the profession, and I 
think we may now with due modesty claim 
that It has been splendidly and triumphantly 
met Rebukes and taunts at our mcompe- 
tence were not seldom heard in those far off 
days. Wc were asked if Lister had worked 
m vain we were told we had failed to leam 
the lesson he had spent his life In teaclung 
It is interesting to read again the works of 
Lister and to sec hcfw helpless he felt himself 
in dealing with putrefactive processes once 
firmly established In a wound Lister every 
where distinguishes between the prophylac 
tic and the therapeutic uses of antiseptics. 
AH the marvelous achievements of modem 
surgery arc due to the adoption by surgeons 
the whole world over of the prmdple of the 
prevention of infection m wounds about to 
be made as distinguished from that of the 
subduing of an infection already ramjmnL 
Lister writes ‘ The orgmal idea of the 
antiseptic system was the exclusion of all 
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mjcrobcs from wounds. •\giun During 
the operaUem, to a\‘OHl the introduction into 
the wound of nmterial capable of mduting 
septic changes in It, and tecondl} to dress the 
wound In inch manner as to pre%*ent the »ub- 
lequcnt entrance of septic mischief Again 
In wounds aJreadj septic attempts arc made 
with more or less success to restore the asep- 
tic state. -^gain In speaking of the anti 
septic ijatcm of treatment I refer to the 
sjatematic cmplovTuent of some antiseptic 
substance so as entirei> to pre\'cnt the oc 
currence of putrefaction m the part concerned 
as distinguished from the mere use of fachon 
agent as a dressing 

The distinction between the preventive 
and the curati\e use of antiseptics is m many 
respects that existing on the one hand between 
the pwwcr of a germicide as determined bv 
cipcnments in ulro and on tbe other hand 
its apadty to dcstroj orgatuams when it is 
introduced among the living and the dead 
tissue* of a wou^ In the former there is 
a direct conflict, a clean nght, between the 
microbe and the cbcraital agent Few or 
none of the many inters entng conditions arc 
present which have to be considered when 
a bactericide is introduced into a wound 
cavit\ wherein there are a multitude of actions 
and reactions which even now seem \ery 
obscure and arc so often confllctmg 

Uhen after the lapse of many weeks from 
the outbreak of war there came a full oppa 
oation of the Bc^■CTaJ arcumstances which 
had to be reckoned with when a soUder wm, 
wounded it was rccognued on aD hands that a 
new and gni\'e problem had arisen which ne»l 
urgentij for solution UTiat then were the 
sc^■CTaJ new fat tors that had to be considered 

In the carl\ da\'* a ^■er) large number of 
the wounds were inflicted b> rifle hre. The 
German bullet has a muaxlc \xlocitv of ap- 
proTimatelj icoo >ard3 per second In the 
first Soo jards or thereabouts the flight ot 
the bullet is not Btead> but wobbling 
There ore three movements a mcn-ement 
forward along the line of flight a rotary 
mervemenk m which the bullet spins round on 
its longitudinal oils as a result of tie nflmg 
of the barrel and a third mos-cment, a weirv 
rneitl de batcuU of such a character that while 


the point of the bullet keeps steady the base 
of the ballet Is mo\’ing round a ca^e, or an 
eDipse of a gradually diminishing sixe. 
The result of the last form of motion Is this 
that when the ballet impinge* upon any 
substance even the soft clothing or the flesh 
the mfimtelv bnei arrest of the point which 
strike* first allows the base which is of course 
much heavier to overtake the apex and the 
bullet then lies sidewise or begins to turn 
over and over as It ploughs its way through 
the soft parts In this ttriv part ^ the tn 
jectorv the missile has oi course a great 
momentum it is a heavy buDct traveling 
with great veloaty The consequence U 
that the damage inflicted is not confined to 
the track it rudclv makes through the limb 
the parts around the track are damaged also 
often to a great extent and microbe* are 
dnvTfi deeply into old adjacent tissues. 
Every wound therefore caused by a bullet 
at short range consists not only In a visible 
tearing and destruction along the path the 
bullet has followed, but in a dead tone every 
where surrounding that track — a looe in 
which death or destruction or disintegration 
of the parts has occurred by reason of the 
tremendous concussion produced by tbe bul 
let as it tore its way chimnJy through the 
tissue* "^ir ‘Anthony Boalby bias iDustrated 
this by a senes of exemplan instances. In 
one of these the kidnev was wounded in its 
loMTr pole the upper pole appeared normal 
to the naketl eve yet on microscopic 
nati n the tubule* were seen to be disorgan 
iicd Other examples of the widespread 
damage inflicted are quoted in lus Bradshaw 
lecture '^nd even that is not aD The 
momeotum of the bullet b such that to every 
thing it encounter* it impart* some of its own 
veloaty \s we all know shreds of the 
ck thing or belt or the contents of the pocket, 
may be aimed deeply mto a wound. So 
also are pieces of siun or muscle And If 
the bullet should chance to strike a bone the 
bone IS not only broken Into many fragments, 
tbe sphnter fracture but to ail fragments 
there is conveyed enough of the momentum 
of the bullet to 'oaiert ihem into projectile* 
also capable of tearing a way Into the softer 
tissues Many of the wounds therefore 



were deep irregular in shape with large or 
small cavities of the vanety the French term 
‘ anfractuous Into these recesses blood 
escapes and owing to the tearing and un 
equal retraction of cut muscles pools of fluid 
ma\ be shut olT from the mam track of the 
wound and form an ideal breeding ground for 
all micro-organisms e 3 pcaall> Uio&e which 
are anaerobic 

If a nfle bullet is not checked m the first 
600 yards of its flight it begins to steady 
down and probably when it has traveled 
1000 >'ards It IS movmg evenly An injury 
inflicted then is of a quite different character 
The bullet cleaves it way through the soft 
parts bores a neat hole through a bone and 
Uttle destruction is done We see many 
cases where the chest or abdomen arc tra 
N'crsed from side to aide or where the neck has 
been pierced and miraculouslj no real da 
mage has been done Examples of this form 
of mjury were of course common enough m 
the South African War They have been less 
frequent m this war because the range baa 
often been shorter and the bullet m respect 
to veloaty and weight is different- 

Dunng the last two >*00^ a very large pro- 
portion of the wounds have been inflictea b> 
shrapnel bullets hand grenades or shell 
casing The Immense velocity of the pro- 
jectiles especially when a high eiplosve ^cU 
bursts their irregular shape their pitted 
surface and sharp edges all combme to cause 
wounds of \ery diverse forms Tbe track is 
a distorted one, the parts around it are bruised 
and battered or dead and the infection 
earned Into the wound by a piece of metal 
or doth has unrestricted opportumtics of 
spreading rapidly In many cases large areas 
of the limbs or trunk are blown away The 
wound remaining shows a shattered and ir 
regular surface the musdes are tom and 
crushed or pulped and lose their structure. 
They dry ra^dly on exposure and therefore 
fall easy ^dctlm■s to a bacterial attack often 
of great feroaty 

The condition of the battlefidds of Flanders 
and of France accoimts for the qualit> of the 
infective agents Many ports of the lands 
over which the fighting has taken place both 
before and since trench warfare set m were 


cultivated assiduously by the rural inhabi 
tants before the war Probably no soil In 
Europe has been more liberally manured m 
efforts at mtensive cultivation Certainly 
no contact between the soldier and the soil 
has ev'cr been more mtimate or more pro- 
tracted In the winter the whole fightmg 
rone is m Sir Douglas Haig s phrase a wO 
demess of mud In the summer it rivals the 
desert in a sand storm dust is everywhere 
It steals Into the eyes and nose and throat 
and cars it gnmes the face and hands it fills 
the hair it penetrates every vestment. Every 
projectile passing through the garments to 
the body will certainly he covered with the 
mud or dust m the clothes and with the many 
organisms that a respite from ablutions has 
allowed to penetrate the skin All bacten 
ologists and surgeons ore now agreed that no 
influence perpetuating Infection m a wound 
is so moh^ as that which is harbored m the 
tom fragments of clothing The physical 
condition of the soldier himself when he is 
wounded no doubt plays an important part 
in exalting the viralence of any infection 
which may settle upon him Though in the 
best of h^th and physical condition at the 
moment of attack he Tna> by the tune he is 
wounded have suffered great fatigue and 
bleak exposure for hemrs or even days be- 
fore succor comes to him. The organization 
for the coUecUoD and despatch to the field 
ambulances and casualty clearing stations, 
of wounded men is probably as perfect as any 
endeavor can make it- But there arc times, 
cipeaally in a push when a man may lie 
out imdiscovered for long periods Not 
infrequently by reason of such causes and on 
account of pam and hunger and loss of blood 
he may be reduced to a state m which his 
power of resistance to a bacterial attack is 
greatly Impovenshed- 

Badmolcgy The bacteria infestmg the 
wounds m France have been studlid by 
Wright, Fleming and others The general 
conclusion drawn from them work is that 
the micro-organisms as might be expected, 
are those foxmd m highly manured soU they 
are that 13 to lay of ficcal ongiu- Wright 
suggests with his customarj fecundity of 
invention the new names serophjles 
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for orgamsma which will grow in normal 
serum, streptococa and staphjlococa and 
scroftaproph>'ta for those which can 
only grow In digested albumens The nati\’e 
albumens of human serum are protected 
from bacterial dc%"eIopment at their expense 
and \\ right points out that, if this were not 
so human hie would ha\'e been impossible. 
Among the scrosaprophytes are the larger 
number of the organisms found in wounds 
including all the anaerobes the bcudnus of 
\\ elch 3 ie bacillus of tetanus the cntcrococ 
cus, a streptococcus of mtestinal ongin de 
scribed bv the French, the baciUus cob and 
putrefacti\T badlli V and \ which axe the 
cause of the foul odor often met wilb m 
wounds There is often a wi^ bacillus 
and a diphtheroid badllus appears m later 
stages of the iniectkin 

Ml these micro-organisms hnd a most 
fertile medium for their growth fn wounds of 
the character I ba\‘e described In e\er> 
anfractuous wonnd where the rcceasai are 
many and mtneate bkiod or serum mo> be 
poured out tr^pUc digestion begins as a 
consequence of the destruction of the leu 
cocj’tes peptones are formed and bactenn 
eyei^thmg to their liking grow apace. 
From many of the wound surfaces the dreu- 
ktloQ has been cut off b> the powerful stun 
mng effect of the blow given b) the projectile 
and gangrene and sloughmg make hwte to 
develop During the first 4 to 6 or m some 
cases cien 8 hours, few orga^nsms or none 
can be recoiered from the woimds either by 
smear methods or by cultural methods. The 
organisms ore there nevertheless, and given 
the prodigal fertihty of the soil m which they 
are sown will qiucklj thow the evidence of 
their groirth In this brief early period the 
woond b said to be contaminated m all 
later periods infected 
Against this attack made upon It by im 
measurable milhons of organisms, bow does 
the body protect itself? The chief defense 
b in the Wood serum and m the leucooles 
(phagoc>’tes) The capaaty of these two 
if onl) the) have an adequate chance, may 
be said to be almost iHimitablc against all 
organisms but the streptoccocus The serum 
possesses strong bactenadal powen of its own 


the phagocytes can devour bacteria greedily 
But m exer^g their power*, both serum and 
white ceDs are apt to undergo degradabon 
The leucocyte breaks down and its power of 
trypbc di^bon is then exerted upon the 
fluids around it and peptones ore produced 
in quanbbes which make easv the growth 
in them of all forms of bacteruu Sloreovcr 
the surface of the wound soon becomes 
IjTnpb-bound. \ mesh of fibrin entan^es 
the blood celb and a sort of matting of coag 
ulated IjTnph spreads over all the surface. 
>.0 fresh serum can then reach the wound 
nor arc fresh leucocytes available for the 
attack The infecbvx process can then pro- 
ceed apace unhindered by those powerful 
natural defenses which for the moment have 
quite broken down. 

TUI PaiNCIPLIS AJID UETHOM OT TBIAT 
ICE-VT OF CUKSBOT WOU>JT>8 

fl Primary cloture Everyone to whose 
kt It has fallen to undertaie the surgicaJ 
treaUneat of wounds m this war will agree 
that the most argent need is to secure their 
complete closure at the earliest possible 
moment In tbe early hours danng the 
period of contamination, it a now the com 
mon pracbee to excise freely all damaged and 
dead tissue if possible in one piece. Thu 
requires some eklll and no little practice to do 
exccDently The most careful preparttion 
of tbe akin and the parts around the wound a 
a necessary antecedent to any operative 
measures The wound of whatever type, 
IS excised together with a wall not less than 
one third inch around iL In order to make 
certain that all the walb of the ongioal 
wound arc excised WTlson Ileyhis suggested, 
and has long employed a method of itaming 
with brilliant green which b injected Into all 
parts of the wound and allowed to remam not 
lets than two mmutes. The staining of a 
wound not only makes a more thorough re 
moval possDile but it also indicates those 
parts which can not or may not be removed, 
to which therefore a simple dean- 

sing must be more perbculaxly directed. 
When staining has be^ thought unneces 
aary he telb us the final results are worse. 
Staining m every case is a h^lp it b never a 
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hindrance The tveUs of the cavitj re 
maimng after exasion should bleed every 
where perfect haemostasis is then secured 
Every soiled mstniment or glove is at once 
discarded The wound may then be sUtebed 
up completely without drainage and with 
much confidence may be expected to heal 
well The cases coming to the base hospitals 
in England show that In a great vanety of 
mjurics this method of the primary closure 
of wounds IS meeting with a very remarkable 
success If the operation is earned out with 
scrupulous exactitude and with something 
near to technical perfection m cases of con 
taminated wounds probably not leas than 
90 per cent will heal by first mtentlon. The 
failure occurs m those cases where a piece- 
meal removal of the infected wall has been 
earned out where that is to say there has 
been frequent re infection of the newly made 
raw surfaces 

There has been m all armies a certain ti 
miditj very natural and perhaps from many 
pomts of view %ery desirable m carrying 
out the method of pnmar> closure No 
one who has worked even for a brief penod 
in the armies m France can have failed to 
realise the desperately serious results which 
come from the injudicious closure of septic 
wounds Gas gangrene for example may 
develop m an amputated stump if even one 
stitch 13 put m to approximate the flaps 
And there has consequently sprung up on all 
sides a fear of the premature closure of wounds 
But recent eipencnce would seem to show 
that at least m the early cases m cases reach 
mg a well-equipped sui^cal unit say within 
8 or 10 hours m the penod of contammabon 
rather than of spreadmg infection a meebani 
cal cleansing of the most thoroughgoing 
kind earned out ruthlessl) and rapidlj will 
allow the great majority of the cases to be 
closed with an excellent chance of primary 
union There can no longer be any doubt 
that many of the cases which haw proved so 
successful under the Carrel Dakm method 
applied durmg the first 6 to 8 hours would 
haw closed equaJl> safclj and far more 
rapidl) under the method of immediate su 
ture and that consequently a certain degree 
of suflenng and much expenditure of time 


and no httle expense would have been saved 
To put this statement m what may seem an 
extreme fashion it ma> be said that the Carrel 
Dakin method has achieved its greatest 
tnumphs m cases where it need not in fact 
have been appbed But if this opinion is 
true It must at once be admitted that one of 
the chief experiences which have led to its 
realization is the pracbcc of this method with 
great success during many months More 
than cvxr are wc now confirmed m our strong 
opinion that it is the pnmarv mechanical 
cleansing after thorough exposure and with 
every precaubon and care that is the supreme 
necessity in all cases and that this alone 
if complete will allow the natural defenses 
of the body to secure the blameless healing of 
the wound In doubtful cases mdeed in any 
case a small dram of a few strands of silk 
worm gut may be left in the corner of a 
woimd dosed by primary suture All cases arc 
watched carefully for a few days If the 
temperature remains high, or if the wound 
on being uncovered looks angry inflamed 
and especially if a streptococcus infecbon is 
found the wound must be opened up com 
pletely and treated b> one of the methods 
to be presently desenbed 
h Sccmidar^ closure If however owing 
to one or more among a great diwraity of 
circumstances the pabent arrives at a base 
hospital with a freely suppurating wound 
the problem is quite different The chance 
of primary closure has passed away perhaps 
long ago the wound now may be cowred 
sparsely or thickly with sloughs of varying 
size and In vanous stages of detachment 
Layers of lymph adhere to one point or at 
many to wound surface and the dis 
charges arc thick purulent and offensive, 
rhe problem here is first to secure a healthy 
and rcbtivelv uninfected surface and sec 
ondly to close the wound by suture on the 
carhest prudent occasion What arc the 
principles which we must now put mto prac 
bre? For purposes of tabulation and de- 
senpbon they may be spoken of as physio- 
logical and antiseptic though as I shall 
mdicatc the difference between the two may 
not be so sharp as such a precise and limited 
statement might appear to indicate 
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Pkysu3ifi%tcalnuiitods These ovrctharongm 
toSlrAlmroth Wnght The probiem Wright 
set himself to ro1\t m the case of the septic 
hinpb bound wound was that of render 
Ing a\ailable once more all the natur&l de 
fen<i\T mechanisms possessed by the bodj 
fluids and tissues, and of eialtmg their power 
b> bringing them mto plav in far larger 
quantities tbun are osuallj at our command 
and m a condition which, as a result of \’8ccine 
mjections or because of the mcreased anti 
trjptic power of the blood scrum of a wounded 
man finds them greatly augmented. We 
ha\e he sa>T to promote the destruction of 
the microb« which hair been earned into 
the deeper tissues we haiT to resolie the 
infiltration m the walls of the wound and to 
get nd of infected sloughs ne ha\r to prei'ent 
the corruption of the discharges and to 
inhibit rmcTfbic groPi'th in the wound we 
ha\c to be constant!) on our guard in order 
to prei-cnt those turti\-e andpassiiemoNementa 
which propel bactena along the l)inphatJC3 
and which carry poisonous bacterial products 
mto the blood ondtinall) all this being done 
we ha%e to get rid of the surface m/evtlon 
promote the processes of repair m the wound 
and bnng together the wound surface* so 
that they may heal 

How are these various tosicj successfully 
accompltshedr’ The blood serum os W right 
has shown possesses certain remarkabk 
properties hleihanically It is the agent by 
which phagocytes aie washed on a rising tide 
into the wound and chemically it has a piower 
ful bactcncidal effidenev against all micro- 
organisms but the serophjte* streptococci, 
and staph) lococci (the anaerobic organisms 
that II tosayl arede*tTO)ed b) it The phag 
oc)'tes as Metchnioff long ago showed us 
can deitHir and digest micro-organisms of aQ 
hinds but tried be)TDnd a certom pomt they 
perish m the fight, and liberate at their death 
a ferment, trypsin which digests the iiab\'e 
albumens in the serum con'xrt* rhi»m mto 
peptone and therefore adds enonnouslv to 
the cultural ^^lluc o 5 the wound discharges 
The blood howei’cr 13 normally antitr\ptic, 
and this qualit) appear* in case* of mfe^on 
to be Increased — there is an antidote that is 
to sa\ to the local defeat of the phagoc)*tes 


and the consequences attaching thereto 
The coagulability of the serum is also in 
creased with the result that a felting of 
fibnn forms on the walls of the woond* 
and preyents the access to the wound of re- 
inforcements of scrum and of cells. Wright s 
method consists m the appUi^tlon of a 
hypertonic solution of salt, 5 pier cent or 
anything over that, together with per cent 
dtrate ^ soda fthu Is not necessar)) The 
principle of the h)pertomc method is to rnfiVfi 
use of the bactenadal power of fresh lentm 
which IS encooraged to flow from the wound 
surfaces b) the apphcation to them of a more 
concentrated saline solution than blood serum. 
\ process of osmosis is at work. It a argued 
or rather asserted, which is not the same thing 
that semm 13 a flidd which will not oimofc 
but the fact is mdisputable that when these 
ttrongly salme dressing* arc applied the dis- 
charge from aD the wound surfaces Is In 
creased enonnousl) m quantitj The pahent 
is often compcDed to dnnk fi^y so ccaaid- 
erobte may the drain of the fluid be The 
discharge from the wound after the first few 
hour* becomes clear and within 3 or 4 days 
may be found sterile or of low bacterlaJ con 
tent The streptococcus is b) far the meat 
resistant uS all microorganisms after 3 to $ 
or 6 days It is often the only germ remomlng 
As 1 go round from one hospital to another 
or from one ward to anothm I thjnlc I am 
generally able to pick, out the casew which ire 
Being dressed by right 1 soluticin. The 
granulation tissues hai-e a fuller deeper 
color and the surface looks cleaner than 
when any other form of dressing is being used. 
The blood serum has now done its work. 
During this time the phagocytes ha\-e been 
inhibited in their action and eixn de*tro)Td 
as I shall present!) mention It is their aid 
which is howcier soprcmely nece»sary In the 
attack upon the scrophite* The h)’pcrtonJc 
solution 13 therefore changed for an isotonic 
solution which encoumgci the migration of 
leucocytes and lea\-es them to deal with the 
streptococa and staphylococa (generally few 
m number) that alone remain In the wound 
\\Tien bectenological examinations reveal that 
the wound is climcallysterDe It may be »u 
tured or its edges approximated by itrapping 
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The action of hj'pcrtomc saline solutions 
IS complex and its ^'l^tue3 conflicting It 
attracts water from the blood together with 
all the protein substances contained therein 
it inhlhUK leucocytic migration, pre^ent3 
phagocytosis disintegrates those leucocytes 
with which it is brought mto direct contact 
and thus sets free a tryptic ferment which 
digests the aibumenfl of the blood semm It 
dela>‘8 or pre\’ents the action of this very 
ferment which it has caused to be liberated 
It inhibits coagulation and so prevents the 
scaling up of the channels through which 
IjTnph pours mto the wound It appears 
definitely to inhibit bacterial activity and 
propagatiorL 

Vanous modifications of Wnght s ongmal 
procedures hav’e been made Before I left 
France for the first time in March 1915 we 
had begun to use salt tablets wrapp^ m 
gauze m the wound at the suggestion of 
Cobnel Lawson with the intention of keep- 
mg available m the wound cavit> a constant 
supply of a hji^ertomc solution This method 
was afterward widely used and warmly 
advocated by Colonel Graj and Major Hull 
who designed the salt pack a most useful 
and i-aluable form of dressing After Ap- 
propnate cleansing a wound ma> be tilled 
with a number of salt packs protected b> a 
few la>'ers of gauze from actud contact with 
the granulating surfaces so as to avoid 
sloughing and left for 8 or 10 davs The 
dressmg becomes very offcnsi\c but on its 
removal a bright even and healthy la>er of 
granulations covers every part of the wound 
This method is of great \doe m many cases 
of secondarv hremorrhage where only araaller 
vessels are involved and is of the greatest 
scn-dcc m those cases where transference of the 
patient from one hospital to another is neces- 
sary Colonel Sargent has recently used an 
ointment made of \’aseline with 5 per cent 
salt added thereto after a thorough cleansmg 
and a sparing application of this preparation 
a secondary closure of the wound will be 
followed b> heahng The \'anoiis papers of 
Sir Almroth Wnght on phj’siological meth 
ods and on the treatment of wounds ha\e 
helped us to realize better than ever before 
the immense complexit\ of the problems con 


cemed with the healing of septic wounds and 
clearlj to understand the pnnaples upon 
which we must rely m order to promote 
union 

Antiseptic methods Before any discussion 
with regard to antiseptic methods can be 
productiv e of good we must ask ourselves the 
question What is it we expect an anti 
septic to do in an infected wound? The 
answer most commonly g^^’en by those to 
whom I put this question is that an antiseptic 
acts by destroying bacterial life. But a great 
many qualifications must be given before 
•uch a reply can receive even a slender ac 
quiescence The problem of the action of an 
antiseptic m an infected wound is far too 
complex for a simple and ready answer We 
know m truth very little even now of what 
goes on m all parts of a septic wound. But 
we ma> be quite certam that an antiseptic 
15 never monotropic engaging one sub- 
stance only It may have an affinity for the 
tissues formmg the wall of the wound for the 
serum or for the leucocytes or for the gauze 
packed into the cavity of the wound or with 
the dressings applied to the surface. It may 
have opposing efiect on different parts of the 
wound It may for example mcrease proteo- 
lytic digestion m its action upon sloughs 
and it may inhibit or prevent this process by 
its effect upon leucocytes and their emlgra 
tion. An antiseptic however potent in vitro 
may be quench^ by the other substances I 
have named and faD to influence the bacteria 
in any direct way Moreover the bacteria 
dal power of an antiseptic is no entenon of its 
penetrative power Its bactenddal power 
is at once profoundly modified by its contact 
with albumen with which it most eagerly 
combines as is also its power of diflusioii, and 
therefore of reaching m a still activ e condition 
all the crannies and chinks among the recesses 
of the wound The direct germiadal effect 
of any antiseptic is therefore almost cer 
tamly very much smaller than many of us 
had supposed and is confined chiefly or ex 
elusively to those boctena which are lying 
bare to its attack m the open wound I hav e 
moreover always thou^t it very difficult 
to credit the supposition that an antiseptic, 
however applied can have on efficient action 
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apttinst raicro-orjjanums in a Tfoimd withoat 
produdnji also a very harmful effect upon the 
body tissuCT and fluids- Or in other words 
cicIuai\T reliance upon an antiseptic to act 
as a germinJe is a negation of all dependence 
upon the principles of phymological reaction 
of the tissues to a bacterial attack TTiesc 
points will emerge more clearlj m connection 
with a bnef desmpticin of the sTirious meth- 
ods of antiseptic treatment adc^ted at the 
present tunc in the zones of the war 

Among these priie of plate will cheerfully 
and gratefuD) conceded to the Carrel 
Dakin procedure It consists as ail sargeons 
now know of a free mechanical exposure and 
cleanamg of the nhole wound This ts *o 
easy to saj and alas so difficult m all coses 
to carry out adequately The y\ ound so mode 
13 then bghtly packed with gause into which 
a number of Carrel s tubes ore laid through 
these tubes at mtenjJs of about two hours 
Datm s fluid is Instilled Probably full re 
oluatjon ol the need tor careful preparation 
and testing of Dokm s fluid Is not universal 
nor of the rapid deterioration in its potency 
if it IS allowed to be heated or exposed to 
the air or stored in transparent glass bottles 
in warm places. The method allows of the 
early secondarv closure of wounds at an 
average period of 8 to 12 dava and coming 
when it did before the end of the first year 
of the war it is no exaggcratuin to describe 
Its effects upon the treatment of wounds as 
re\ olutionan 

In what way does the Carrel Dakm method 
nit "Vre its effects produced Ly reason of 
the strongly ontiseptii properties of Dakin s 
fluid or because of other properties not 
directly concerned with the killing of micro- 
organisms’ Or IS the most eiiellent tech 
mque for which wc cannot be too grateful 
to Carrel chiefly responsible m that it neces- 
sitates a greater general care of the wound 
a free opening of all recesses and that con 
slant supcryTSKHi which detects at the eariiest 
moment any harmful development on the 
gninuiating surface If strict dependence 
is placed upon the microbial curve it would 
appear that the author of the method believes 
that progressive steribzation of the yround is 
produced by the chemical acticm of Dakin s 


fluid upon the bacterial flora The reductioci 
in the number of organisms even Irrespective 
of their nature, is held to be the index of the 
germiddaJ effect of the fluid apphed Even 
when comparatively small quantities of a 
potent bactericidal fluid Ukc that discovered 
by Dakin, arc instilled frequently Into 
wound cavities crnTrcd by sloughs or grtnu- 
latloDs the killing of microbes can hardly be 
of senous consequence For these organisms 
can propagate themselves at a rate with 
yrhich the most powerful germicide could 
hardly catch up however frequently or 
adequately supplied I can easily conceive 
of an antiseptic using the word in its din 
ical sense which is not m the smallest degree 
gcnnladol I can understand that I* to 
say that a wound however gravely infected 
may by the application of some chemical 
autitance be depnved of its bacterial flora, 
in very great measure, or even completely 
though no single micnvorganum is kfll^ 
by this fubstonce \n antiseptic, if not 
genmddal (that is not acting chemically 
upon the substance of which bacteria are 
composed) might yet render the wound sterile 
other by destroying the pabulum of the bac 
tena so that they ere unable to flourish 
and to propagate or by exalting those normal 
powera of reoistoncc pwaseosed by body tissues 
and fluids or by holding up the bacteria until 
those powers without increaie are capable 
of destroying or dispelling the infective agents. 
Or does the action of chemical agents on the 
leucocj'tes to alter their metabolism as to 
produ'e substances which cause degenerative 
processes m the bacteria? That is aremvolu 
tion forms of bacteria developed by the rda 
bonship of these agents to them? The most 
striking effect visible to the eye in a wound 
treated by the Carrel Dakin method Is that 
the surfaces arc deaned very rapidly Dead 
bsBue even large sloughs arc quickly digested 
away and the surface becomes smooth, dean 
and bnght red in color In a wound not yet 
dean in all its parts a very diffenmt mJCTobiaJ 
curve can be drawn if smears are taken from 
the smooth red portion of the surface and 
from the edge of a slough- It is the deed 
taeue m the wound that keeps the septic 
processes going If this is destroyed bacte- 
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rifll profusion and virulence both rapidly 
diminish until the wound IS clinically sterile.*’ 
If therefore a substance could be found which 
without having a directly noxious effect upon 
bactena could nd the wound of all dead tissue 
and allow the natural defensive mechanism 
to have a free chance it is probable that the 
wounds would heal as kindly as they do under 
the Carrel Dakin system. 

What appears to be a fulfillment of this 
supposition has been published since the 
above paragraph was wntten Donaldson 
and Jo}ce‘ describe a non pathogenic sporc- 
beanng anaerobe which acts apparently m 
virtue of its proteolytic powers only on devi 
tahxcd tissues and possibly on tox albumens 
and appears to possess no power of attacking 
healthy tissues. The powers of this organism 
are directed toward the removal not only of 
the grossly damaged tissues but it succeeds 
also In attacking the miaoacopicahy dam 
aged structures. As a result, the body forca 
are freed from the constant menace of sepbe 
poisoning and are thus allcrwed to commence 
the work of repair It is therefore an ar 
guable proposition that Dakin s fluid os 
applied by the Carrel technique does not act 
as a germiade but rather as a proteolytic 
agent, as on agent destroymg those parts of the 
wound on which alone or chiefly organisms 
can find a place to propagate It is after all 
therefore the mechanical dcamng of the 
woimd which is of the greatest importance, 
and the acbon of Dokm s fluid is perhaps 
very much the some as that of the surgeon s 
knife m those cases where the wound is ex 
osed 

The Carrel Dakin method always stops 
short of perfection m asepsis. The wound 
in my experience is never rendered sterile 
by this method Organisms can be found 
in smears and developed in culture however 
long the treatment is conUnued in a large 
wound a fact which seems to me of great 
significance in relation to the question of the 
bticteriadal value of Dakm s fluid. For 
when fluid in the some quantity as ever Is 
applied and but few micro-organisms remom 
their ultimate annihilation appears to be 
impossible Perfect 3tcrilit> howcNcr we 
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have long known is not necessary for a healing 
by first intention though the quahty of that 
heaimg \Tme5 deadedlj according to the rela 
tive i^ectivitj of the wound. The fewer 
and less han^ul the organisms the more 
blameless is the healing Surgeons who have 
worked as surgeons should work with a 
boctenologist at their elbows will admit they 
have frequently closed wounds which were 
proved to contam micro-organisms and yet 
have obtained a union of the wound that was 
good Until I adopted my present technique 
this was a frequent eipenence but many 
years ago I began (I was I believe the first to 
begin) the covermg of the skin bj tetra cloths 
which overlapped the skm edges and smee 
then I can be certain that in all clean cases 
the wound remains sterile to the end of the 
operation and a flawless healing can be con 
fidcntly expected Carrel has coined the 
phrase chmeal stcnluation to mdicate 
that condition m which organisms are so 
few that the wound can safely be dosed and 
good healing obtained Regard should how 
ever be paid not only to the number of the 
microbes but to their nature. I do not like 
to find a streptococcus present when the day 
approaches for the secondar> suture of a 
wound Carrel s method must rdj at the 
last upon the hving properties of the tissues 
to destroy or render innocuous the organisms 
still remaining m the wound when it is dosed 
It IS true that they ore few but thej are 
there nevertheless and must be overcome if 
the wound is to heal and to remam healed 
What moat surgeons have learned smcc the 
mtroducUon of th s technique is that which 
those surgeons who worked with a bacten 
ologist b> ihcir aide have long known namely 
that infected wounds (wounds clmically 
stenie ) may heal In a manner to which the 
term first intention may without mjustice 
be appbed, 

\Vhat arc the disadvantages of the Carrel 
Dakin method? I often hear it said that it is 
a difficult method requiring a special training 
of the surgeon that it requires a large amount 
of glass and rubber tubing bottles etc that It 
is costly m dressings and that it mlU for 
constant supervision or direction b> the 
surgeon There is truthfully no great validity 
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in objfcUona A fpcaal instruction of 
the surgeon is certninl) necessary if he is to 
observ e the ntuaJ carefully and to undentand 
Tiihat jtmeans butsoitmaj bcsaidisaspeaal 
tnmung ncccssarj for the surgeon when an> 
new technical procedure « introduced The 
apparatus is cheap and is eosilj obtained 
and lasts with care for months If nurses are 
carefuU> trained to do the dressings with 
punctilious care onlj that superviaion is 
needed from the surgeon which he should 
give to every case From a nubtorv point 
of \’iew bowe%TT it is a difficult method of 
practice form our armj we arc lompeDcd to 
ciTictiate a large proportion of cases to Eng 
IsnH retaining onl\ those for whom mo\e 
ment has proied disastrous Tl^ orcuno 
stances under which Carrel norhed and 
under which be produced his splendid results 
could not concei\abl\ be made applicable 
to a whole army Sjmc part of hjs success 
must truthfully be px'en to his opportunities 
both firreceiNing the ase^ early and retaining 
them for long penod* 

The chief duadMintage of the method is 
that if it IS interrupted it (ails lamentahly 
UTicn cases ha\ e to be transterred from France 
to England it ma\ for certain reasons be 
unpoesible to sunT\ ah the cases on board 
ship or on the tram and infection then spreads 
and a rancid and rampant suppuration u 
present when the patient am\‘es at a base 
hospital in England This is it b true an 
objection to a particular opphcation of the 
method rather than to the method itself 
But It Is the reason, 1 think that the procedure 
has ne^Tr found a wide or general acceptance 
m the Bntish Army though it has man> warm 
adiTicatci and many who practice it with 
a success equal e\'en to that of Carrel or of 
Chutro The chief successes obtained by 
thb method arc in the earl\ cases, in those in 
which treatment can begm at mteivals of not 
more than su or sei en hours after the woond 
b made But we ore by degrees becoming 
less timorous m our elTorti at primary dosure 
m preasel) tha group and our resulta justify 
a ^der acceptance and a more general adop- 
tion of this practice In later case* the Car 
rel method is be^^3IKI question a therapeutic 
procedure of the tirst magmtude, but it then 


reqmr« unwearying care and Ineihaustible 
patience if the best results are obtained 
Rutherford Morxson s method Thu method 
IS widely practiced m the base hospitals In 
England and by many surgeons b considered 
the most satisfactory of alt The tcchnlgne 
IS as follows a wound say of the arm leading 
down to a compound commmuted fracture 
of the humerus a fredy opened up after 
such preparation oi the arm and of the sur 
rounding parts as is mode In all cases about 
to undergo operation The skin that is to 
say IS prepared with soap antiseptic wash« 
fMonson uses 'm carbolic add lotion) and 
splnt The wound may be enlarged in any 
direction m order to make sure that no re 
ceases m it remain undisco\ cred All granula 
don tissue is ngorousli scraped away from 
the wound surfaces bleeding pomts are 
accured obxtcnjsly dead and loose portions of 
bone or pieces of cloth or projectiles are 
remo'ved The wound is jiacked with dry 
gauxe for a minute or tivo whJe towea 
about the Ti*ound ore changed If neceSMiy 
and while the surgeon replacesall Instrunaents 
glo^'ts etc with those freshly aterilixed. 
The dry gauxe is remo\-ed the wound sponged 
eN’erywhere with gauxe moistene<l with meth 
ylatcd spirit (>n to the raw wound sur 
face a thin layer of a preparation known as 
Bipp (bismuth submtrate or enrbonate one 
part iodoform tno parts paraffin m quantity 
Buflioent to make a soft paste) With a 
gauxe swab this j«iate is rubbed well into the 
wound which is then sutured from end to 
end \nthout drainage The arm b fixed on 
a splint and the wound left untouched for lO 
days. At the end of thb penod it is usually 
found healed or nearly so another dressing 
is applied and aDow^ to remam lo days. 
No further dressing is needed The absence 
of frequent dressings b an immense ad'in 
tage and a comfort beyond words to an am 
lous o\'erwrcrught patient 
V^’h.y does Moiiion s method prove bo sue 
ceasfol? Is it the free mechanical cleansing 
of the Wound that b of chief importance or 
13 there some antbeptic or physiological vlrtne 
inthe TBipp asawholc orinonyofitsconstlt 
uent parts? It is almost certain that in the 
perfect mechanical cleansing of the wound 
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bes the secret of the method For I have 
treated wounds m cxactlj Monson s method 
and havx omitted the paste and have seen 
the wxnmds heal as Undl> as when it was used 
If there is a \'irtue m the paste, m which of the 
ingredients does it lie? Probably m the par 
affin which produces that anaerobic state in 
which healing can most rapidly take place 
Mr Monson at my suggestion tnrf hla 
methods in two cases omitting the Bipp 
and he allows me to say that they h^ed 
as well as the others treated with the paste 

I\Tiat disad\'antage3 attach to the Bipp 
method? There ha\'e been several cases of 
bismuth poisoning and I have seen one of 
iodoform poisoning In a certain number of 
the wounds cspiedally those which have been 
treated m France the paste has been dis- 
charged m driblets or m lumps after the 
whole wound has broken down These 
faults are due to a nTongful appbcatlon of the 
method Perhaps less than the necessary 
care has been gi>’en to the thorough opening 
of the wound and certaml) far too much of 
the paste has been mtroduced One wntcr 
saj’s the wound must be filled with Bipp 
that instruction is of course the ver> oppo- 
site of the truth- If the paste is used at all 
onl> the thinnest smear is applied to the 
woimd surfaces The excellent and mdubi 
tabic results of Morison s method have start 
ed once again the quest of the heakng balm 
All sorts of composite imgucnts and embalm 
mg materials ha\'e been tried- A \cry prac 
ticed surgeon Captam Wilson Hc^ has used 
with excellent effect a paste of which bone 
aad paraffin chalk and brilliant green arc 
the mgredients And good results have also 
followed the use of chlonunme T paste and 
of acnflaiTne paste Man> control expen 
ments bj different observers using the 8c\'enil 
pastes or none are stili necessary before wc 
can sa} if onj of them, or an\ parts of them, 
are essential to an equal degree of sound heal 
mg In the wounds 

Fl<mne compounds Durmg the last few 
months great interest has been aroused m the 
surgical world b> the writings of Browning 
and other workers m the Bland Sutton 
Institute of PathoIog\ m praise of fln\me os 
an antiseptic for application to infected 
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wounds Browmng claims that flavme com 
pounds (profla\me acnflaMne) and brilliant 
green exert a slowlj progressive bactcnadal 
action m concentrations which inhibit and 
finall3 kill bactena no harmful effect upon 
the tissues or upon phagocytosis is pro- 
duced It is said of the fla\’ine compounds 
that their bactcnadal potency is enhanced by 
the presence of scrum bnlhant green on the 
other hand is reduced m Bcti\rty by serum 
The experiments of Browmng are cntiazed by 
Fleming and Tanner and others Fi rmin g 
asserts that when many microbes ore used in 
eipenmenta similar to those of Browmng the 
fla^'me must be m far greater strength than that 
giitn as the lethal concentration in order 
to effect sterihxation that m a concentration 
oi 1 aoco flaMnc completclj inhibits Icucocj 
tic emigration that It has if tested o\’er a 
penod of 24 hours a greater destructive effect 
on leucocj tes than on bacteria Carrel has 
also spoken of the weak antiseptic action of 
fla^^ne of its meffidcnc> under the conditions 
which really obtain m wounds of the destruc 
ti\e effect upon the granulations of a wound 
producing necrosis arresting acatnxation 
and increasing tie dimensions of the wound if 
used for any length of tune. We ha\e had 
in Leeds under the direction of Major Braith 
waitc and Lieutenant Gruncr an cipcnence 
of the fla\me compoimds extending over 
many weeks and embracing a great \*aiiet> 
of cases and a tnal of different methods of 
apphcation has been made (Carrel techmquc 
12 hourl) dreasmgs etc) The nahed-eyt 
changes ore an earlv reddening of the sur 
face a considerable diminution of the exu 
date a disappearance of thcfibunous deposit, 
a firmer conaistencj of the granulations 
If long-continued the flavme produces a more 
brilliant red tinge in the wound a beefv 
look, and apparcntlj all processes of hcahng 
are held m complete abeyance 
The imcroscopic changes are first of all a 
rapid fall m the number of organisms per 
field which in se\*eral cases is apt to gl^'e 
place to a sccondan, nse about the fifth or 
sixth day In the absence of anj necrosis of 
bone or retention of clothing or missiles 
Then a change 8 found in the character of 
the cells some of which undergo cj’toplasmic 
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breakdown whfle others show decided phag 
oc^'tic octivitv Then thu activity cease® 
to be manifest, and the bulk of the lencocvtc* 
undergo complete necrosis the wound 

impro\*cs m appearance so do the cells become 
few and nccroUc It is pjosafble Onmre 
suggests that the fla\’ine penetrates mto the 
ceil substance and alters its metabolism set 
ting up necrobiosii along abnormal line® with 
a resultant flooding of the tissues with obnor 
mnl products of metabolism These arrest 
the multiplication of the microbes. There 
ma\ be an added inhibition of the outpour 
mg of coagulable fluxii, causing the wound 
surface to drv up after a few da^^ These 
changes appieor to be more rapid with pro- 
lla^■mc than with acnfla\’ine. Msn\ of the 
wounds treated with these compounds ha\-e 
been closed by secondarj suture with results 
to ail apxwarance Identical with those which 
arc lound after treatment by the Carrel or 
hlonson methods 

Such IS a bnef statement of the present 
position with regard to the treatment of war 
wounds It must nerver be forgotten that 
the time element is alwa\s on important fac 
tor and that the problem of dealing with on 
earl) contaminated wound is not identJcaJwitb 
indeed ma> be monxloasl) di/Terent from 
that concerned with a late infected wound 
The conditiora m the earl) hours when the 
patients arc at the casual t> deaxing stations 
m France arc ^Try different from those to 
be combated when the patient reaches a 
base ho^ital in England after the lapse of 
mnnv dnj® or man) weeks FInali> m the 
English ^rmv with the Channel and the long 
tram journci interposed between the hospi 
tala in France and those at home a new and 
\cr) difficult set of circumstances must be 
taken mto account 

Rut wbereixr and whene'er the patient U 
seen, the most urgent desire and the para 
mount concern of the surgeon is to secure 
closure of the wound. \Viiate%-er mode of 
dressing Is adopted whatc%-cr procedure 
whether of ph>-»jologicnl or ol anltseptic pnn 
aple 13 trusted it b the suture of tbc wound 
at the earliest opportune moment that must 


be the goal of every effort. So far as our 
present knowledge allow ns to formulate 
conclusions the following deductions may 
usefuDv be drawn 

CONCXUSIONS 

Perfect mechanical deansmg — that is, the 
erosion of all contaminated infected or dead 
parts — the removal of all fragments of doth- 
Ing (b> for the moot important of all cause* 
of contmuing infection m a wound) and of aD 
projectiles is the supreme necessity In ill 
coses 

In earlv cases this may allow of TmmpdiAj-e 
closure ol the wound which will be foDowed 
b> healing m the great majonty of cases 
say m 8o p>er cent or perhaps c\ en 90 per cent 
of those in which there is no loss of tissut 

In infected earlv cases the mechanical ei 
posort and cleansing may be foQowed b> a 
treotment directed to the removal of the 
remaining infection 1 hyaiological and anti' 
septic methods have ea^ their adv*ocate& 
The aim of both is to permit of the cariie*t 
prudent secondary dosure of the wouncL 
In infected late cases a thorough mechanical 
eaposure and deansmg of the wound and the 
around wilJ ailotr of secondary dosurc 
forthwith if certain antiseptic pastes are 
used- Erpenence shows that similar results 
have followed upon this mechanical treatment 
of the wound without the introduction of 
antisepUca. A further trial In this class of 
cases may show that the natural defenses of 
the tissues are ample to deal with the mfec 
tions then remaining 

It is the natural defensive powers of the 
body fluids and tissues, of serum and icoco- 
cytes tW arc the chief agents in finally sub- 
duing the bacterial infection in a wound 
Suffident reliance docs not appear to be 
placed upon the stupendous power the body 
tissues possess for controlling InfectJon- 

Fmally f ull emphasis must be laid on the 
paramount necessity for the complete im 
mobility of wounded parts at aH tunes and 
on all occasions. So will one of the most 
powerful agenaes makmg for re Infection 
and auto-lnoculation be kept in check 
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n INJURIES TO THE PERIPHERAL 

NATUIE OF INJURIES 

T he lesion of ncn e tninks as the result 
of wounds mfUctcd m war may be of 
diverse forms. 

I In the majontj of cases the nerv'C 
tnmJ: has not sustained a primary mjury 
It may be exposed m greater or less degree 
m a wound of the soft parts with or with 
out fracture. If such wounds arc gra\ cly m 
fected and suppuration occurs with perhaps 
necrosis of one or of many fragments of bone 
the process of healing ma> be long delayed 
and the acatnaal tissue T\hich results will 
be of cxceedmg density The nerve then 
may come to be m the midst of a fibrous mass 
which, undergoing progrcsai%'e contraction, 
presses more and more firml> upon the deb 
cate and tender tissue of the nerve. The 
nen*e trunk is strangled bereft of its due 
supply of blood, and becomes m consequence 
functionlcss It is impossible before opera 
tion to deade m the severer cases whether 
such a nerve has or has not been completely 
divided 

n The nerv’e fibers maj not have been 
directly or they ma> have been onl> v-ery 
trivially imphcatcd but the projectile may 
ha^’e passed so near the nerve trunk as to 
ha^ e opened its sheath. The nerve then 
becomes adherent to the track of the missile, 
and a mass of fibrous tissue is found firmly 
welded on to its lateral aspect- Or the pro- 
jectile m this case a nfle or machine gun 
bullet may at that penod of its flight when 
it bos become steady have clea\'ed through 
the trunk of a nerve separating the fibers 
and sc\xrmg few or none Hsemorrhage 
within the sheath ocxairs and a fibreras moss 
develops m the center of the neive, causmg it 
to assume a fusiform appearance. There is 
then a central neuroma 
III The nerve may have been partly 
severed say m half its diameter by a pro- 
jectile or a fragment of bone. The gap in 
the nerve is soon filled up by fibixnis tissue 
which extends widely upward and downward 
and away from the side of the nerve, so that 
a hard fibrous lateral neuroma is found 

I tb* rnpmtiaD el tSli raprr I bare ncrimi nlcaUe bdp trai 
CtfA. finrov Div- CipC AebudMa. uid U Cvlbbm Uertoa 


NERVES AND THEIR TREATMENT^ 

IV The nerv'e may be completely sev ered 
In such a case a gap of greater or less length 
is found between the divided ends Bridging 
this mterval there ma> be a connecting strand 
of fibrous tissue or a blurred mass of scar 
material in which both cut ends are lost In 
some the nerve may appear hard and 

swollen, and as though its fibers were con- 
tmuous but careful dissection will show that 
there is complete division 

WTien the nerve has been cut completely 
across the upper divided end is soon found to 
present a characteristic bulbous appearance. 
On section this is seen to consist partly of 
fibrous tissue and partly of nerv e tissue. 
From the upper end of an> divided nerve, 
the axis cylmders grow downward tirelessly 
each one searching out diligently but blindly 
the lower end to which it se^ to unite 
When the quest fails in one direction and an 
uncongenial tissue is met, the axis cylinder 
turns in another direction searching there 
fruitlessly again and so twists itself m cease 
less contortion until a tumor a terminai 
nairomo is formed 

The fibitms mass often of extreme density 
which goes to the making of the bulbous end 
is proUabl> the repl> of tissues to the contact 
of exposed nerve fibers with them The 
peripheral nerves arc mtniders among the 
other tissues of a limb reaching them by a 
process of mvasion from without The con 
tact of these nerve fibers with any other 
tissue is prcv’cnted by their closure wi thin a 
sheath whose function appears to be that of on 
insulator The end organs of the sensory 
nerv'cs ma> Indeed be as W Trotter suggests, 
a special mechanism for isolating the nerve 
fibers protecting them from actual contact 
with the tissues. VTienev’er the nerv-ous 
system is mjured by acadent or design, as m 
the operations of tr^hining and laminectomy 
there is alwaj's a hasty and adequate attempt 
to isolate the parts again. There is an in 
tolerance of the tissues for contact with nerv e 
matter or convxrscly of these with other 
tissues. 

Cosset saj’s that the axis cylmder is vxry 

r <a tbt MaS d tie $«rcail IvacthcTm Oeacnl Do^atil. Lnili 
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umntcUiBcnL I am not sure that iti search 
for the distal end u stupid because it fa un 
successful The search is zealous enough, 
but the cjduidcr shrinks from ignoble 
contact with n baser tissue and turns aside 
to seek elsewhere The lower se\Tred end 
becomes thickly co\-ered with a tibroos cap 
which forms a bamer impenetrable by the 
ans ciiindcii seeking so earnestly to find their 
wav along the distal nerve 

1 The refaftw fnquenc‘t of afiected nerves 
has m our eipcnence been an follows 

Nao errCAl 

MoxukMpif-ii { 

Lina 4 

^ledian I4 

Vitdc I 

r Umal popbte*! 
latemal popl tcAl 

L ppe poroixi o( tbe brachul pS. tu4 4 

Lner porOan 0^ the br&cbaU pkTV- leon^^ 7 

VnUnisr cranJ 

This conTbponds fairlv accurately with the 
experience recorded b\ Oosset and bv Tine! 

j Dtagnons The following point* in the 
clinical histones ore mv'esdgat^ date of 
miun nature of projectile position of patient 
at momeot of injury unme^te effect* after 
history (including history of operation* per 
formed) 

I hj’aiail ciaminatloTL consists in — 

A Inspection of the limb to note (i) aid 
tude contractures (claw hand etc) iz) po- 
sition of wounds and scars 
B Testing ol the egercot impulses (i)ilo- 
tor weakness for paxalysii each muscle and 
each muscle group b^g tested separately 
(a) Trophic and vasomotor disturbances 
Non shedding of epidenms, glossy stin 
ulcers changes m nails etc (3) Changes in 
deep tissues e g muscular atrophy fabnlla 
tion bone dctolcihcation. etc 

C Tcalingol theafierentimpulses. li'iPaln, 
its character distnbutKm, relation to hot 
and cold application* or weather (2) Loss 
of cutaneous sensCbihty tested by standard 
lied sUmuh of sped^ instruments so that 
the results are stnctlj comparable Light 
touch. 1 -ocalizaboD ot spot touched Tac 
tile dlscrimmation (pressure texture etc) 
Stereognestic sense and shape of three 
dimensions) appreciation of compass pomts 


apphed itimultaneouilv Thermal stimuli 
(hot and cold test tubes) Painful itiniuh 
(plnpnck controlled by standardized spring) 
Roughness (Graham Brown ffisthesiometer) 
(3) Deep scnaibllity — pressure pam, vibra- 
tion sense In bones, )omt and musde sense, 
etc 

D In the electrodlagnosls the reactions to 
the interrupted cuntnt arc tested by shocks 
from an induction coil, the electrode being 
placed upon the motor point of each muscle 
m turn. The currant from a secondary cofl 
fa always used 

\ pKJsltive reaction to faradum is regarded 
as a contra Indication to cq^eration but failure 
to respond give* no definite information, for 
voluntary movement may return, after nerve 
injury before the foradic response. 

The muscle* are next mvestl^ted by a con- 
stant current Polar changes have been 
found to be of minor value they may vary 
with the lc>cal circulatory change* following 
massage etc. The character of the contrac 
Uon i* ot much more importance, A bnsk 
twitch indicate* the probable presence of 
some conducting nervT fiber* in the musde 
tested while a slow xmolcular response fa 
usually associated with a complete inter 
ruption of nerve hber* 

The nerve muscle la next examined by 
means of a condenser discharge. The method 
depends upon the fact that a condenser dis- 
charge through a constant resutance give* a 
current which vanes m duration according to 
the capaaty of the condenser used 

The more severe the damage to the nerve 
the greater will be the capadty of the con- 
denser requued to eiQte It. Or in other 
words the longer the duration of the current 
the more chance fa there of obtaining a re 
sponse in such a nerve musde 

The whole advantage of the oindenser 
method Is that a defimte measurement of 
current, or condenser used, may bo noted and 
future progress may bo accurately followed 

The condenser method Is chiefly used in 
case* where operation is deferred because 
some function 13 found to be present In a given 
mjured nerve. (TTie work done recently by 
E. D Adrian and others show* that the con 
denser i* disappointing in practice but It, 



MOYNTH\N IKJUR\ TO PERITItERAL NER\T:S 


S97 


ne\xrtlieless gi\es useful mformalion In 
recording progress) 

Complete absence both of faradic and gal 
^’a^uc responie is an indication for enrl> 
operation The cases which require careful 
and repeated emminations are those where 
there is pressure on the none trunk b> a 
contracting scar In some ncr\ c trunks there 
Is httle damage to some of the hbers with 
total loss m others Operation must not be 
deferred too long in these cases because the 
bbers with complete reaction of degeneration 
maj ne\er ^eco^c^ on account of a dense scar 
tissue formation at the site of mjutA In 
other words, the presence of a degree of 
\oluntar} poner m some mdmdual muscles 
of a group supplied b> a damaged ner\c is no 
sure entenon that the paral^-xed muscles will 
rccoi’cr without operation 

It IS most important that ncr\c injuries 
should be re examined at frequent mter\ als 
and carefuJ[l> detailed records of motor poncr 
KQSorv changes and electneal reactions kept 
In this wa> treatment ma> be modilied ac 
cording to progress 

In operations upon ncn.es where a diagno- 
sis of total loss m some hbers onl) has been 
made it is our practice to test the exposed 
nene both abene and below the site of mjun 
at the time of operation For this ciamina 
tlon special sterilirable electrodes and long 
connecting cordswhich can be boiled arc used 
The nene la gcntl3 lifted upon two small 
glass hooks and a \er3 weak faradic current 
emploj-ed 

The most accurate anatomical arrangement 
of fibers ma> be noted b) this means and the 
knowledge cied to secure perfect adaptation in 
nen-c suture- The diagnosis is often com 
pleted durmg a period m which massage, 
baths, and electrical treatment arc cmplojed 
to improiT the local circulation and splmt 
treatment adopted to relax affected muscle 
groups and to overcome contractures The 
distinction between anatomical and phj’sio- 
logical duasion is not made before operation, 

The mam difficulties encountered in arn\ 
mg at an exact diagnosis arc m cases where 
there arc TiTisting and stiffness from dis- 
use circulators disturbances contractures 
destruction or adhesion of muscle and tendon 


Opfration ts decided upon m the following 
circumstances (i) m cases of complete 
division (2) m cases of incomplete division 
where progress is arrested (3) where there is 
5c\erc neuralgic piam ‘ causolgio. 

Operation is deferred (i) for one month after 
the closure of the wound where soft parts 
onlj are mjured (2) for two or three months 
after complete closure of the wound where 
bone has been in\ol\-ed and (3) dcfimtely so 
long as progressu’e signs of recoi'erj m nent 
functions conUnues. 

The suture of the ner\-c ma^ ha\e to be 
<1cla\cd until unsatiafactor> joint conditions 
areimproxcd Contractures of the knee for 
example should be corrected before the 
soatic nene is sutured otherwise the neric 
would be in danger of rupture if the deformity 
were :»ubscquenU3 recUhed In other cases 
the nerse may be sutured and the joint dealt 
with at the same penod and subsequent!) 
It is of the first importance to start active 
measures to prc\ent or remoie stiffness and 
defomut) m the parts suppbed by a wounded 
ncri'c This can often be done for many 
weeks before it is possible to repair the nerve 
It is not suffiacntl) reahred that a nen e to be 
of use after suture must act up>on h\x and 
supple tissue Jomts and musdes must be 
kept rcadN for the nene impulse which some 
da> will come to them again. 

\\Ticn the diagnosis of a nerve lesion re- 
qumng operation has been made the earliest 
prudent occasion must be chosen for opera 
Uon In both the French and Bntish armies 
now adaj-s the suture of a dinded nen e is per 
formed in those most advanced operating 
centers where the first delibcnite toilet of the 
wound IS possible. It is realized of course 
that xcr) often a complete umon bctw“ccn the 
seicrcd ends cannot result but, even if the 
operation pro\c e\entuall} to be a complete 
f^ure the subsequent operaU\'c procedures 
arc ccrtainl) easier and it is a satisfactory 
thought that a chance has been given for 
henlmg to take place 

In the great majonU of nen’c lesions dealt 
wath up to recent times the wound inflicted 
b\ the projectile has suppurated. \Vc ha\e 
learned bj bitter cxpenencc m this wrar what 
this means. It means that the bactenal flora 
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In such a b uim i are numerous and, potentiall> 
at least of great ina1ignnc> It means that 
c\ en a iimr le operation upon a wound which 
Btni discharge* pus may arouse a flaming in 
fection and be a cause of tetanus or go* gan- 
grene Mere pas3l\e mo^•ement of a joint 
grown stiff b> mactiMtj ma^ bring about an 
attack of tetanus c\-cn though the adjacent 
wound has bealccL In man y cases an injury 
to bone may ha\e been inflicted at the same 
moment as the drvTsion of the ncr\’e this b, 
of course frequenUj the when the mus- 
culospiral neiwe Is imphcatcd ilan> loose 
pieces of bone may remam as sequestra m the 
wound and may need removal or may escape 
spontaneously from time to time In all such 
caijcs, operation upon the nerve must be de 
ferred untd the wound has been soundly 
healed for some weeks no rule Is more binding 
upon the snigeon than that During this 
penod which mav be protracted the most 
diligent attention must be given to the limb 
especially to those parts muscles and joints, 
distal to the injury The psiralvaed musdes 
must be kept m a pMsiticn of relajation. 
This mav be east as m those cases where the 
musculospiral nerve is divided it is often 
difhcult as in cases of mjury to the median 
nen'e it is sometimes impossible asm dual or 
triple lesions of nerve Crunks. But diflicult 
or «ras) the best possible must be done for the 
tiTifil functional result m respect of quohty 
and of rapidity depends m no small degree 
upon the early care of the ports depnved of 
thdr nerve supply 

Special and unremitting attention is given 
to the joints which must alwavs be kept 
supple. It ts remarkable how quickly the 
fingers, for crnmple become so stiff that 
forced mo\-emcnt is an agonv Every day 
many fames a day all the paralyied parts 
must be freely moved to their full range and 
the patient must be instructed to attend to 
this matter unceasingly The most perfect 
ncr\‘e healing Is robbed of its vTilue 1 / through 
long disuse the muscles whose innervation is 
restored, have lost thar power to act, and if 
the jomts are so hrmly anchylosed that even 
passive mov'craent cannot bend th^m fully 
The value of these prclumnary and prepara- 
torv raensurei cannot be o\xrestimat«L 


^lien the cf>eratk>n actually takes place 
it IS important to observe certain essentials to 
sucocst. There must be the most perfect and 
scrupulous asepsis and the most gentle 
handlmg The finger should never be placed 
m tlw wound All dissection ihouW be car 
ried out deftly and neatly the most diligent 
care must be taken never to bnnse the nerve 
by seizmg it however gently In forceps. 
The nerve must never be twisted or tom or 
stretched, or unduly separated from its bed. 
Other structures must be dissected from the 
ncr\r the nerve must not be dasected from 
them The nerve must not be striped bare 
for too long a distane otherwise It will be 
devascularued, and recuperative processes 
win be slow or absent The wound, as a 
whole and the nenT m particular must not 
be allowed to dry or to be chilled. The most 
damtv and precise movements are nectaary 
throughout and every bleeding pomt most be 
thoroughly secured There arc of course, the 
observances that go to make up Um; litu^ of 
esTTv well trained surgeon their start accept 
ance u more necessary here than In alm^ 
anv other operatioiL. if the most rapid and the 
most flawless recovery a to be made certain. 

A* a rule a tourniquet is undesirable, for 
two reasons it is posable to harm the nerve, 
or other nerve* in the limb If the rubber band 
IS applied too tightly and for the long penod 
sometimes necessary in tht$ procedure and 
when the operation is complete and the 
tourniquet removed there will probably be 
an e«ape of blood mto the wound a thing in 
thes e cases most undesirable. In these 
wounds not infrequently there is a good deal 
of young fibrous tissue tiom which £r« ooiing 
may occur in the penod of hypencmia which 
follows rcmcrval of a tourniquet. 

The inosion is designed to fall on the skin 
at some distance from the original wound if 
possible very often a flap will occur from the 
making of a curved incision The planning 
of the mcnlcm gives scope for one s knowledge 
of anatomy it Is so arranged that no small 
nerves are wounded, ilajor Jamieson has 
shown that when the median nerve 1* Injured 
in the forearm it may sometimes be more 
thoroughly and successfully dealt with from 
the outer instead of from the inner aide of the 
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SpJlnt dc*ijfiicd by Dr Cuthbcrt Morton for •ppbcatlon 
to case* of nvusculo^raf orrkr to •ecure cUcnilon 

of wrist ftiid gm pfnc position of the hand. 

flexor carpi radmlls. So too when the mux- 
culospiral nerve has been injured high up on 
the outer aide of the forearm Dr Cuthbcrt 
Morton suggests that instead of cutting 
through the outer head of the triceps it 
shotild be reflected completely from the hu 
merus Not onl> docs this cause less damage 
to the muscle tissue but it also exposes the 
nerve and its branches as well as the pro- 
funda artery to a very high level without 
undue nsk 

The nerve trunk is sought above and below 
the point of severance and is traced down 
ward and upward to the gap Swift neat 
little cuts with a very sharp scalpel damage 
the tissue to the smallest possible degree The 
surgeon must av'oid contact of his Angers 
with the wound it is clumsy and inartistic 
to prod about among muscles m the hope of 
feeling the nerve It is his business to know 



Cate f di a f Idoc c rd of bmchial plmxt to ibow 
typk \ po«t on of the hud 


before he begins these operations exactly 
where the nerve lies and he should always 
be able to cut directlv down on it \Vhcn the 
injured part of the nerv c is exposed it is usual 
to find a bndge of fibrous tissue between the 
ends the proximal end bemg often very 
turgid and bulbous If the gap between the 
refreshed ends of the nerv e is likely to be wide 
now 18 the time for stretching the nerve so 
as to lessen the intcrvTil as much as possible. 
This Is done with infinite gentleness and care 
bj seizing the fibrous band between the ends 
and drawing steadHj upward and downward, 
always remembenng to make the pull in the 
line of the nerve trunk and to avoid twisting 
The fibrous band is now spht longitudinally 
and then its ends are divnded above m one 
direction below in the other so that to each 
cut end of nerve a fibrous tag is attached by 
means of which the nerv e ends can be drawn 
together Progressive transverse cuts are 
now mode into the nerve ends until on the 



Sdallcanaalgta P*nd)iboflx.th|nt)U[n N en-copcT 
atedonaetd juipt ms (In till* case) »err rcUc%Td at ooct 




sLk(IB^ (\\LCOU)(.\ \ND OBSTETRICS 



\ 


C M d Dfi i) mrd u d lou cnn Thj 

litw t ifCnpK bu (lu h^r t M -4 ond i hxJ) 

suJi t iMB ftfi »hL Mum o< bi f dmtU' 

<.ross »ct.ti n nuthinK but nerve hLefb are 
been C\tn tinu>t portiv Ic t hbn u tia.ue 
miLt be remcvc<l )r tht pcrdlJ)n mil tad 
Th O-VJ vvlinlerb v minx ir m dbovc must 
have tree nln mt thi nerve Ul w uthir 
WTsf in their low nw dril^ k\ 1 proenl tJicv mil 
I >s<. iheir w u and re*staration uj the nerve 
fun ti n mil n t take pla i WTjtn the nerve 
CO Is (ux lulv I npanvl thvv an brought into 
apjfo-ition irith th grtatoc tare 1 •^nes of 
verv tine atgut uturc'- h 1 ling onh the 
ntrv sheath ire inbtrted at inlirvol n und 
thi ircumtinn v t ihi nervi A utun u 
nevur 1 a 'J- i though tht. ^aib tame t the 
iKrvt il'-ell In uniting the nervi in Is it ib 
)t ihi lir t uiipi rtan i to a\ 1 1 avial r tati n 
\\ kn w now that ih ri i \ iiffercntuti m of 
lunttion withui aih nen and it l there 
Ion tri tU oixewirv t unilt orTe^pi nding 



l wotd r4os of ixurduA oil ojur oervo. Mine ca» 
prtcrdiog pi» topnph ih *vnR the r»pW frtipifc 
or tjft ofer two 


bucullcb of hberb. \ nerve docs r>ot act u 
a nb li but cxiii»tst$ of a raultitude of atrands 
eat-h mih it* pr per ond restneted function. 
Inlets none buridlei which were ongiruDj 
lontmutui are brought accuratelv together 
b\ suture the nerve la compelled to rearrange 
the tumiionb of ib. several port*. Thts it can 
and no loubi frcqucntK has, to do An ex 
vniruitnno! man\ caj»es shows hovrevtr that 
a perfect and flawless rci.o\cr\ after a nerve 
bUlure 1 unu uni and it is at least a tennile 
btUef that thin inndcquacv or dela> in re- 
tovco is due to a wont of recogmtion bj the 
surgeon of all tiiat i ncetletl m the technical 
part ol the eperatun Mj colleague# on the 
tuff of the Second Northern General Hospital 
inLecd ore vbtaining resulUwhlch in mpidltv 
obU compktenchb would have been thought 
impossible Ixforc the war 

Then, is rarelv anv difTicultv in obtouuni' 
accuroev of apposition without tension If 
however the nerve ends cannot rcadilv be 
br ught together various procedures mav be 
adiptcd to bh rten the course of the nerve 
The nerve nitiv lie dislocated from its bed and 
laid in a new and -Jiorlcr line lliculnjrncnT 
for example mav be brought to the front 
of the inner corwljle Or flexion of the Umb 
nuv be cn ugh to allow of easv approxuna 
tiod In the cobe of the median nerve divided 
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low m the forearm flenon of the wrist will 
give an inch or more additional reach In 
other cases the limb ma\ be shortenctl b> re 
mo^^ng an inch or two of bone It is desir 
able to a\oid a subcutaneous course m all 
transferences to new positions The nerve 
after suture should be brought to he m a be<l 
of health) tissue It must be placed between 
muscles and away from all contact with new 
connective tissue which will adhere to it, and 
hinder its union or cnpple its subsequent 
action 

It has been the fashion with man) surgeons 
to surround the sutured nerve with some 
matcnal supposed to have protective virtues 
A piece of n vein the saphenous for example 
Is threaded over the upper cut end of the 
nerve before suture and after these ends arc 
approximated the vein is drawn downward 
and made to surround the line of suture In 
other cases a piece of fat dissected from 
near the wound or from another part, is 
wrapped round the nerv e fat being supposed 
to be capable of insulating the nerve m its 
new position or a laver of fosaa raa) be used 
or a piece of Cargilc membrane The vnluc 
of all such methods Is open to senous question 
it IS certain that thc) arc sometimes harmful 
it IS doubtful if ihc) ever help The) pre- 
vent access of blood to thc ncR'e b) new chan 


Dels thev cause adhesions and compression 
of the nerve and at times the) are discharged 
from the wound almost unaltered It is l^t 
ter to ovoid such membranes and to be con 
tent with insunng that the nerve 13 laid along 
a path of uninjured tissues Where end to 
cod suture IS impossible a VTxnet) of other 
procedures ma) be attempted A nenx 
graft taken from a neighboring cutaneous 
nerve from the radial the internal cutaneous 
of the thigh or an intercostal nerve raa) be 
used Erpcricncc on the human subject has 
not )Ct enabled me to determine thc value 
of this procedure In expcnmcntal wTDrk it 
answers well but I have rarel) if cv'cr seen 
a result which could be claimed as satis 
factory Colonel Ma)!! Robson^ has had 
one of the ver) few successful cases Nerve 
anastomosis has been tned m a number of 
coses The divided ends of a nerve arc Im 
planted into the side of a near King nervt 
the ulnar into the median for example This 
has been done both w!th and without, sec 
tion of the nerve fibers of thc intact nerve 
All such procedures arc worthless and cannot 
be too stronglv condemned I have never 
seen any good come of them indeed nothing 
but harm could conccivTiblv result from see 
lion of a health) nerve And If it is allowed 
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( >i. I pi ^ »u { botb medn od oku vncn dor 
t aisd w 3 b> nfle b«JWt 

^ It mu*t be that a ncnT i.0Q:j8t* of man\ 
je]»iirate strand eucb with iti own fpcciiiJ 
and eTdui^^•c function it is ccrtiun that 
I^ermanent danuge is inflicted b> this method 
There is nj ju tihcation for thi* procedure 
no\cida\ and it houJd be cost out among 
f rgotten things Lengthening of the nene 
b\ turning dTini a strand from the upper 
dumled end or the bridging of the pop b\ 
strands of catgut are methods with nothing 
whatcier to recommend and eitrA thing to 
JiirfTedit them 

Hapnili the resources of surgcr\ are not at 
an ena in all cases, where union of dmded 
nenes i* imi>ostpiblc Tendon transpbmta 
tiun espcaalJc in the caic ol the muaculo- 
spiral nervT jnd the posten r uitcTosseous 
pi\-eb rcsullh which m p»oint of fumUon are 
aJmoit as good as those which come from 
nene suture and in point of time are much 
quicker It is chiefli in the ramwiilospinU 
nerce that large gaps are found a piece ol the 
ner\c hacing been blown completeh awaj 
In such cosei. tcr>don transpUmUtion gii-ea 
cicellcnt and speedi results WTien the 
posterior mterotjeous nenc is, wounded it is 
not worth while attempting to suture the 
ncree The results In such cases are slow 
and not aJwa\< perfect 


In those cases where the nerve is partly 
dindcfl strands of intact hbers still remain 
mg the severed fibers are united in the same 
carclol wa\ and the normal strand of the 
ntne bent upon Itself so as to allow casj 
approximation of the cut portions of the 
nerve In perhaps the majontj of opera 
tiODs upon nerves there is no division of 
hbers but a length of the nerve is imbedded 
in dense hbrous tissue These cases give 
most excellent results The hbrous tliwe 
which so intimatclv surrounds the nerve Is 
dissected awav little bv httlc The ncnT 
when tuvi freed is seen to be white and 
shrunken but withm a few minutes it ei 
ponds and takes on its normal color I had 
sev era! cases of this kind in the Boer \\ ar and 
the results at this long Interval are perfect 
It IS m these cases that advantage maj some 
timt*' be taken of the method of fat trans- 
pUntation or of nervx dislocatioiL 

Ajur-irtalmetii {i)Poj(ural In those cases 
where flenon of a joint has been neccasaij to 
allow approxunation of the cut ends of nerves, 
the pc»itioD IS maintained for a period of six 
weeks Bv tins drae union of the severed 
ends u probablv well advanced Extension 
bv slow and most cautious degrees is then 
begun If the knee has been flexed to oDcnr 
the scioUc nerv e to be united the patient can 
wTtIk *nth a boot and leg irons keepmg the 
position unaJlcred for [,aj two months WTicr 
ew possible a sphnt is appbed which pro- 
duces a rclaindun position. In the case 
of the median and ulnar this is diffirult but is 
best secured bj molding a ball splint to 
the hand of the patient Everj such splint 
must be made for the individual In the case 
of the musculospinU it Is verv simple The 
cock up splint designed bv Colonel Sir 
Robert Jom? is ecceUent if the lesion of the 
nerve is below the brunch to the gopinator 
It maintains hviiereitcmion of the wrist and 
reaching onlj to the heads of the metacarpal 
bone it allows a forwonl bend of the raeta 
coipophalangeal articulations The thumb 
lies forward and a little inward so that the 
position of the whole hand is very much that 
assumed when a bottle is grasped If the 
lesion Is above the nerve to the supinator 
brevis it is ci,sentml that this muscle also 
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Cue Toaiukd b) bullet, Au^t 8 916, examLaed atid pbotomphcd Februuy q 
9 7 opermted upoo TAemsy 11 1917 Ulou oervo iav«lTed1lQ de&M acai (lunc 
tlonleu) (reed. Kledlan oerre and intenil cutueoo* completely divided and 
eut ur ed Two ladilooi tliown Tluoii«h U)« upper Ibe projectile puaed Uiroocfa 
tbe lower the nerve opeetdoni were perforiDed. Top picture tjfcm F^ebraary a 1917 
Second pbotograpB (at bottom) taken June 6 1917 Some aeaaory retnni In 
addition to re co very (rom trophk change* deilon at wriit preaent 
August »8 1917 Almoat complete recovery ocept in baitd muscle*. 


should be relaxed For this purpose Dr 
Cuthbcrt Morton has dcMsed a splint which 
retains the forearm and hand m supination 
while the wnat is full> extended the fingers 
being at the same time kept in the bottle 
grasping position 

Similarl) m cases of injury to the external 
popliteal nerve relaxation of the correspond 
ing muscles ma> be secured b> the boot which 
has been Introduced bv Dr Cuthbert Morton 
in order to allow the patient to walk about 
with the foot m permanent dorsiflcnon 

*. Massage and Hectneal trealmaii These 
measures are restarted about tux) weeks after 
operation with all due precautions and safe 
guards If a splmt has been applied to secure 
tbe rcla.xation position it must not be re 
moved Indeed not for one moment at anj 
time must paralj’zed muscles be stretched 
An ovxrstrctchmg of a few minutes maj call 
for diligent treatment of many weeks before 
the harm is undone If a splint needs re 
mo^■al for purposes of cleanliness the patient 


must be instructed beforehand to keep the 
bmb m the exact position required. In the 
case of musculospiral palsies the hand drops 
mto the correct position if the flexor surface 
of the forearm is upvard 
Results Our records are as j et necessarily 
mcomplete Reco\’er} m the case of the 
musculospiral has begun within 9 weeks m 
the case of the ulnar withm 3K months in the 
case of the median m 4 to 5 months. In one 
case of division of the inner cord of the 
brachial plexus recovery in all anrcsthetic 
areas and a degree of recovery m all muscles 
occurred within 5 months. Recovery in the 
case of the scdntic nervT 15 slower Something 
depends it is sometimes said upon the length 
of time elapsing between div’ision of the nerve 
and its suture Mj colleague Captain 
Richardson has houever united the ends of 
an ulnar nerv e cut across 15 yrars before and 
signs of returning function were seen in about 
four months The duration of the disability 
Is therefore no bar to successful nerve repair 
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mUM u! >^pir il n ni. In thtr mnr^ with 
m ri i nijk\ li tnl)Uti n i)<.r1n.t reto\er\ 
\nll !i.|Knl u]v n i rci frniti d I iht funt 
ti n il 1 K ill/ 111 n within the ntr\c Irunk In 
d 1 liti n t ) thi m>-l serui ul u bscrvomc ot 
dll th teihnic il Ictdils with u{ whuh there 
will lvij\ Ik ^ me tiling Ir- (h m ptriirtion 
Inth liagn >si jn 1 Ire itmint ol an c rRini 
IfM n f a ner\ it huuhl ne\(.r U foiuHt n 
that ther m i\ U nupera Id I a lunttnnal 
(hs.il)iht\ It 1 ahiNill It i.\er\ tape 

t Ret nl t the tunctnnal in rjtr properK 
Id ijpreiiate the rgam Thi i pafinj 
larh imp< rUnt when the rsaoj loi n k 
W ill on the WQ t rei \en fhus in a 
rtx \enflg lesion i the inner or) )} the 
bn hiaJ i letu it nu\ U irai )^%il le for the 
lineens to be lleied until re e lu nti n haa 
traini 1 the laRRard mus.le> intD olieeing 
f r ier Ir ra hea 1(]uart r 

l UM \ks 

TTie loll winx uninian mat be pten ol 
ur c\|>enen uj l the pr -^int time 
i i he earliest examinati n hould he made 
of dll wouni in whieh li\i ion dI a nerve 
trunk 1 probable It at the ta^udtt elror 
inp tation uih a Itsi n i t un 1 end to end 
suture h u! j be a I ] le J I rthwith This ts 
more likcK t be ihli in caset. where 
pnroart ulurc f the w uni after cxti nn 
il f Dun i praett al le 


It sceondjirv suture of the wound*, 
dlitr the Carrel Palm method has been prac 
tict I I t> be undirtolcn the union of 
bM leil nerves should 1 e secured at the same 
time 

t If these methods ha\c been attempted 
md hj\e faHeel thc\ do not prejudice the 
later uni >n of the nerve On the contrary 
the\ probablv injure that an easier ami more 
sati fait r\ spcrati n can then be practiced 

4 Ihrsugh ut the whole pern^ before 
late ner\e suture is attcmptcel the stnetest 
attenti n mu t \< paid to the relaxation and 
nutnli n f all paraKicil musdes to the 
maintetumc f suppleness in all joints 
mnrd l>\ the«se ruusilcs and to the presciwa 
tH n t the mlcffnlN of the skin 

5 OiKntnn upon nerve trunks demand 
the must serupulous ol serxanee of the ntusl 
of iscpsis There mu t be the greatest 
penilenet- f nunipuJation the nene must 
not lie injurtsi I % mstruraents or b\ the lur 
peons finger it must not be separated from 
iL heath or di turbed excnnuch from Iti 
lieii It mu t n It be chiUcd or allowed to di^ 
\ll uturcs mu t be f hne catgut and in- 
triduciJ with most punctiliou aecuno 
A\ul rstation I the nunx mu t Le a\TDided 
rhe eut ends of the nene before appronma 
lioQ must show eJeariN the libers of which the 
trunk e >nsi t 

6 Nerxi? grafting ts of htUc or no \TiJue 
nerve ana tomosis Is to be sharp]} condemned 
the turning dewm of flaps from the nerve to 
bnlge a wide gap is useless 

f Ten Ion iron plantation is of great value 
In cases when, nene uturc u impossible or 
where suture has given a result not entirely 
satisfaet n 



MOYNIHAN GUNSHOT WOUNDS OF LUNGS AND PLEURA 


605 


III GUNSHOT AYOUNDS OF THE LUNGS AND PLEURA > 

T he mortflhU of chest wounds m all Elliott* estimatca the mortalit\ of chest 
tones of the arm} is extremel} diiBcult wounds in the Bntish Arm} in France at the 
to ascertain with an}lhing approach held ambulances and casualt} clearing sta 
mg to accuraev Pierre Du^*^ whose tions at from 20 to 25 per cent of which 10 to 
work on the surgerv of the lungs during this 15 per cent are the carlv result of shock and 
i\ar has been characteriicd b} onginahtj hicmorrhage i\hilc 10 per cent die of scpais 
insight prudent courage and great technical The mortalit} on the lines of commuiucation 
success has gathered together the records is about 5 per cent all these deaths are from 
from mam pmrts of the French Arm} Of a sepsis The n3ortaht^ of cases reaching 
total of 3 455 cases there a^ere 6S8 deaths England is small 

roughl\ a mortalitj of 20 per cent But the \\i obser\crs arc agreed that there is a 
mortabt} differs as maj well be imagined at didercnce m the mortalit} according to the 
^'anous parts of the line of commumcations projectile mflicUng the injur} If a nllc bul 
At the aid posts it is terrible not less it is let causes the wound the condition resultmg 
asserted than 25 to 30 per cent At the is cither \cr} serious if a large \csscl is struck 
ambulance chinirgical automobile or casual!} or \cr\ benign if the lung tissue is tra\crscd 
deanng stations the raortnlits is about 18 to without senous \*ascular injur\ Wounds 
20 per cent In the base hospitals the death with high erplosi\-e shell the fragment caus 
rate is about 10 per cent There is it will be ing the wound being irregular and jagged 
seen a progressue diminution in mortabt} when pieces of clothing or of skin ore driven 
from the front to the base Pierre Duval deepl} m arc alwavs senous by reason of the 
scrutinized these figures m the following re infection that is so prone to follow 
markable wa} Rouvihois in 102 cases found the following 

At the Old posts where the mortabt} is 25 In 60 cases where the projectile was retained 
per cent, there will retnam alivT of 100 pa there were 27 deaths m 26 of these the wound 

tients 75 At the ambulance of these 75 20 was caused b} shell m one case b} nfle bullet 

per cent will die and there will remam 60 In 42 cases of perforating wrounds there were 
patients. At the base of these 60 10 per cent 10 deaths m q of these the wound was caused 
wall die so that finall} 54 cases will survive b} shell and one b} nfle bullet. These figures 
Two senes of cases falling under individual arc a trulv remarkable comment upon the m 
observation ma} be quoted Gregoire rc fluence of the projectile m determimng the 
cords a total of 404 cases of chest wounds mortalitv 

pure and simple i c without other injur} with Death occurs chief!} from two causes 
47 deaths a death rate of ii 7 per cent. Of from hemorrhage or from sepsis Hnimor 
these 57 patients were operated upon for rhage is fatal earl} generall} withm the first 
emp}ema with resection of the nb and dram 24 or 48 hours Sepsis proves fatal at a later 

age 26 died a mortalitv of 45 per cent stage generall} from the seventh day on 

DePage at his well known hospital at ward The most fatal cases arc those where 
La Panne which combines the funrtions of there is a gaping wound of the chest so that 
field ambulance casualt} clearing station, and the lung is freel} exposed The mortalit} in 
base hospital recemng patients a few hours cases where the chest wall is closed behmd the 
after mjur} and retaining them os long as is projectile is rather less than one half of that 
neccssat} records 320 cases of pure chest which results when there Is an open wound 
mjur} with 59 deaths that is 184 per cent Captain H Ilcnr} m icxd postmortem ex 
\\ ithm the first 24 hours 94 per cent of cases ammations made upon patients with chest 
died chief!} from hicmorrhage In the later wounds who rcacheil a base hospital m France 
stages 10 per cent of the sumv ors died chiefl} found that the great majontv of deaths w ere 
from sepsis L«jsc*t e r i 

lUarf btlecf (be Cbulul <i( Exubw** d Nertk licem Octobn y-t6 g ; 
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Jue to ti iDfetUon (>n]\ a patients died 
from ham rihacc and in ? ol these the 
buTKjrrhtiLe \\j_ *a‘<. inJajA in charocter and 
waa indu 1 t '-cpi'^ 

PAni L H II- if \v\roMY 
The injam.-^ intli ted 1 \ a projectile enter 
ink the che^t nuw lx n idered m their 
elTett uj- n (a) the »-he^t (bUhe injured 
luoR (O the uj r i^ite lun^ 

Tkr (he I ukiU The limat,*- d)ne to the 
ihe^t NvnU raa\ be ( f the must di\en»e forms 
Th ri. ma\ bt a lean ixnetration of the 
thorax Irom In nt to hack the j rxjectile m 
thi c IV. a nlle hulkt lIouxiok a wax through 
all thi tis ues it meets here pnxiseK as it 
d >es when the thigh or the v tt pari an\ 
where are punwl In nunx of these cases 
h wexer and in a till larger number when 
there i a hell w uixl thca i a fracture of 
one or m ire of the nbs jr of the scapula 
Fragment if bene tin\ Nficuk-s or Larger 
pieces are ameil into the host and at a 
Iflttr operatic n may he rcc ignueil ind re 
m \e<l cither trom the lung itvll r lr>m the 
pleural caxntx cy«pcciull\ in the cul Ic soc 
alkxe the liaphragm The same result 
full w this vatl nng c f the hone into the lung 
a Kcur when there i a mpouod fracture 
if the long Itones in the limbs Elach bony 
vque^irum becumes itvlt a projcclQe dnxen 
with force mto the ti< uc-s and carr>mg mth 
It fl Capa it\ for infection and inflicting a 
graxc iDjurx upon all the part through which 
It tears it wax The cumlitiom so produced 
arc sen us arid long c mUnu cl 

In bcxcrcr cases a part il the chest wall mux 
be rlcstr \ed being dnxen inwonl by a mas- 
sixe piece of bhell casing or bemg swept awnx 
b\ a glamng blow Few cases reach a base 
hospital in France and still fexver of c mrsc 
In j-nglond where anx large ixortion of the 
panetes is lost Such cases die m adxunccd 
stations up the line from shockor from hffmor 
rhage The few that I haxT seen at base hos- 
pitals were all heaxdlx infected and suffered 
much distress Then condition is a poxverful 
argument in faxxjr of the carlx clomirc of all 
parietal wounds wherex er possible 

The injured lung The ctJccts produced in 
the lung arc stnctlx comparable to those pro- 


duced m other parts of the body by the xTinouj 
forms of projectile The points of entrance 
and of cut In the case of perforating wounds 
bear all the appeamnew of those seen in tl^ 
soft tissues of the thigh. The entrance 
xround is small exx® punctate the orifice of 
cut 15 larger more Irregular and bean signs 
of greater mjurj and of a tcndcnc} to pro- 
trusion of wounded parts, -klong the tract 
of the missile there are the same exndences of 
diffused injury The parts around arc bruised 
and lacemted then- is a hrcmorrhaglc pak 
monarx mtiltration of x'arydng but often 
wide extent The part of the lung pxring 
onto the track is contused or dead, and lucfa 
tissue offers here as elsewhere the most fax-or 
able opportunities for bactcnal inx'asion and 
growth Postmorteni cxammatious of wound 
ed lungs generallx show that the track of the 
projectile whaiexxr it max haxT been u 
rectilinear There are no Imuirs or nfts 
radiating from the mam track nor an) hidden 
fHx-kets shut off from the central channel 
ScxTnd tracks max be found in close apprcal 
matun when manx fragments of metal haxx 
entered TTie bronchi of large or medhun 
ske seem to escape Lnjurx m the majontj of 
cases. In the path of the projectile blood b 
cxtrax-Bsatetl in the earliest noun m later 
stages pus maj be found 
The iQjur) to the damaged lung is not, 
howexTr conhned to the path of the buDet, 
and the parts munediatelj adjacent The 
duitnnt portions of the lung or the pleura bear 
traces of lesioni. due to the force with which 
the parts are struck There max be hicmor 
rhages b\ coiilrccoitp in the upper lobe If the 
lower IS wounded or in the lower if the upper 
IS injured or in both if the projectile has 
passed near the base of the lung These, os 
Dux-al has shown ma) be recognised at once 
bj the opaalj seen on the radiograph 
and I haxx found in later operations manj 
recent adhesions of the pleura om parts that 
could bx no possibOitj ^\*e met with a direct 
assault These condiDons arc of the same 
order as those described m an corlj fatal case 
b> LatarkcL He found a masovo congestion 
of the whole lung a sort of diffuse htemor 
rhagic infiltration, m a case in which a bullet 
wound was inflicted at close range. 
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Such meager postmortem experience as 
exists confirms the impression that is denved 
from the climcal exammabon of operated 
cases that ixounds of the lung heal rapidly 
and kindlj 

The opposite lung It is a new cxpenencc 
gained dunng this war that the opposite lung 
suffers damage also Such lesions are frequent 
in the severer cases probably constant. They 
consist m small or large hemorrhages beneath 
the pleura or m the substance of the lung 
These may be followed by filamentous or by 
firm adhesions between the visceral and 
panetal pleura In a late stage the lung may 
present all the evidences of a bronchopneu 
moma, at one pomt, or m many The in 
creased acbvitj impo^ upon the lung by the 
restricted function of that which has been 
wounded no doubt renders it an ca3> prey to 
an> maladj The presence of on infected 
mucus m the trachea may lead to the 
inhalation of purulent or septic material into 
the uninjured lung These conditions often 
improve very rapidly when the injured aide 
is treated by ospirabon of a large hicmothorax 
or free drainage of an cmp>ema. 

Eamorrhoge When a missile enters or 
traverses the chest, any of the vessels con 
tamed therein may ^ lacerated If the larger 
vessels m the mediastinal cavities or m the 
root of the lung are divided the loss of blood 
IS so copious and rapid that death results at 
once and the pabent does not reach even an 
advanced aid post 

In the cases not imm ediately fatal the 
blood comes m the very great majority of 
cases from the lung tissue Henry and 
Elliott os a result of careful mvesbgabon of 
the thoracic walls and the lung m 78 post 
mortem eiaminaUons made on the subject 
of bannothorax came to the conclusion that 
the blcedmg had been of pulmonary origin in 
the great majonty of cases 

Apart from the cases dying instantly from 
tuEmorrhage the deaths m the first 48 hours 
arc all due to loss of blood from lung tissue. 
Both in the French and the English armies 
precoaous operabve measures ore being 
adopted m such cases with a degree of success 
that encourages a wide adopUon of this prac 
ticc. If death does not occur speedily from 


haanorrhage a recurrence of blecdmg is not 
often seen. Pabents rarely die from haemop- 
tysis and secondary hnanoptysis is extremely 
infrequent- The occurrence of haamorrhage 
through the wounds of entry or of exit is 
probably responsible for the erroneous behef 
that it IS from the chest wall from the mter 
costal vessels that the blood is lost 

Dolbey records one very remarkable case 
of gross hffimorrhage resultmg from a wound 
of the axillary vein. The (±est filled with 
blood from the tom vessel but after two large 
ospirabons the wound in the vein heal^ 
There was also an aneurism of the axillary 
artery which was successfully treated by 
hgature of the subclavian arterv 

UttmoiltoTOX When blood escapes mto 
the pleural cavity v\hat happens to it? 
According to Elliott and Henry it appears 
probable that dotting always takes place.— 
and very early — through the acbon on the 
blood of the ferment lib^ted at the surface 
of the wounded tissues. The dot may be 
(a) complete and massive forming a soft and 
persistent dot, (b) massive but with an early 
and fairly ertenaive separation of the yellow 
scrum from the dot, (c) mterfered with by the 
churning movements of respirabon (and of 
the heart?) so that the fibnn is whipped out 
m layers which cover the pleural surfaces 
while the scrum retains most of the red cor 
pusdes in suspension. 

The amount of blood eitravasatcd mto the 
pleural cavity vanes very much, from a few 
ounas up to 4 or even 5 pints The escape of 
blood is hindered and at last arrested by 
collapse of the lung and by the pressure 
exerted by the blood which has already flowed 
Into the pleural cavity The response of the 
pleura to the contact of blood is expressed in 
an Inflammatory reaction which also helps m 
some degree to seal the leaking onficc though 
it also mcrcases the moss of fluid lying in the 
chest- The admixture of fluid effused from 
the pleura accounts for the fact that m many 
cases the condibon of the combined fluids 
docs not conform with that seen when only 
blood IS extravTisated 

Hffimothorax m itself though disabling 
enough and productive of such general effects 
as the loss of a large quantity of blood neces- 
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sanlv entuL. b) not danficrous to life apart 
from infection Tlic bacteria chiefly re 
sponsible for this hoiardcrus compbcation are 
according to Du\aJ 
V \cr jbiL 

1 Derii ed from the respiratory tract 

] nturaocoecua 
Staphi Lococcua 
Bai^ua tctrjgenus 
Bacillus of PfeilTer 

2 Den\ cd Irum the wound 

strcptocoicus 
BaLfllus erb 
B -\nacTohiL 

Bacillus ot \\ di-h 
BaciHub bporogenes 

The mot>t tommin ass(xiatinn 1* of the 
baiillus o li with the gas gangrene bonllus 
The Irequcnei ot inieetion max be gauged 
from the tigura gixen b\ CapLun UeQr> 
Out if ^00 siiccimens if flm I obuuneil b\ 
tapping in the ordiruirv r utine eif wori 195 
were found t b infeete^i ami of these 87 
were infcctwl b\ m ler bic rganisms These 
max be dutnbute'd from the tirst throughout 
the bulk of fluid ir they may be retained in 
the hbnm. us mass at the bottom of the pleura 
for A longer or shorter period being dis- 
seminated at la t through the fupernatant 
fluids os a result of the respiratory moxt 
ments This accounts for the fact recorded 
bx Elbott and Henrx that the hrst pumture 
made f yr diagnostiL purposes was found to be 
negntixT m so f>er cent if pure lofections bv 
anaerobic bacilli The sxTingc mtroduced into 
the upper fluid part of the bicmothorTU max 
<liscox-er no organisms whereas onemadeloarer 
down mto the more si bd hbnnous dot may 
gixe positix’e results The infection max lie 
derix ed from the projc-ctUe or dothing earned 
Into the wound at the moment cf the inflic 
Uon or ma) be ienxT.i at a later stage from 
the focus m the lung or from the suppurat 
mg eiternaJ wound rierrc Ihixal m the 
bomme battle^ had barge of 19^ coses of 
gunshot wound of the chest (H these 49 
were due to bullet wounds none 0/ them 
had an infected hEmothoroi there were 33 
perforating wounds from shell fragments and 
among these were 6 of infected lucmothorax 
18 per cent there were in penetrating 


wounds among which were 28 of infected 
hannothorax 24 per cent 

^RI;ATm:^’T 

Upon one pioint all those who haxe been 
responsible for the treatment of a patient with 
a thest wound are In complete and confident 
agreement The earliest and the most per 
feet immobOixatum is neccssarx Move 
ments of all kinds are to be a\ olded and there- 
fore retention of the wounded man at the 
casualtx clearing station for monj da}’8 is a 
pararacunt neccfcsltx The fact that m the 
lust txro daxi the deaths are due chicfl) to 
hremorrhage and m later stages to sepsis must 
dinnl the timclj and appropriate ti^tment 
Earlx ipcrationa for the puipose of arresting 
hicmorrhagc Irrra the lung tissue have been 
tneil only in certam hospitals In either the 
French or the British lones but so far as the 
results ol the work haire pone they apjiear to 
jUbtiU a continuance and mdeed a genersJ 
adopti D of the principle of early direct treat 
mint )f the wound It is I think largd) 
owing to the adxocaex and to the succe ss fol 
practice of Pierre Duval that an earlier inr 
gical ottnek is n w c niudcrcd necessary upon 
the pru or kind of lung case 

Immediate mtcreention according to 
DuxaJ shoul i comprise 

1 (. iosurc if the chest wall bi cases of 
ojjcn thorax 

2 Tburac'Otomx with suture or plugging of 
the lung m case ol graxc hremorrbage or of 
threatening asphxTui 

4 Treatment ol progressixT surgical cm 
phx'sema 

I Cloburc if the chest wall an opicration 
practiced bj Lanrj in the Napiolconlc xrars, 
has os Its aims the suture of the muscles and 
skin in order l> axoid traumatopneea, jmeu 
mothonix and a continuing infection of the 
jfleura from the suppunitmg external wound 
The principles are those guiding the surgeon 
In all sunflar wounds elsewhere the results 
In the saving of life and sufTcnug are incal- 
culable The grantj of the cases of opto 
thorax an hardlv be exaggerated- MTicn a 

C of the chest wall has been tom away the 
often bruised or lacerated is ciposed- 
It retracts toward the hflum and leaves gnpi- 
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ing and bare a huge cavity wherein putrefac 
Uon may occur and a large surface from 
which absorption can take place It is most 
urgently nccessaiy to dose such ghastly 
wounds if it 13 physically possible Gregone 
has accomplish^ thiq m 17 cases of which 16 
reco^ ered 

2 Thoracotomy is fonnallj Indicated m all 
cases of wound of the lung causing htemor 
rhage Suture of the lung tissue affords per 
feet lucmostasis When any foreign body 
projectile or sequestrum 13 fdt, the lung is 
mased over it if necessary and after extrac 
tion of the foreign body the wound is stitched 
up accurately Any blood lying m the pleura 
IS carefully evacuated perfect deansing of 
the cavity is insured and the wound is 
dosed it may be after a gentle wiping of the 
parts with ether There is no need for drain- 
age 

3 In the treatment of progressive em 
ph\*scma closure of the woimd m the lung 
will shut off the channel through which the 
air escapes mto the tissues Multiple sUn 
mciaions will relieve the tissues already dis- 
tended and crepitant In cases of sunple 
penetratmg wounds a deansmg and excision 
of the wounds followed by a complete opproxi 
mation of the edges is oil that is necessarj 
In many cases c\’en excision is not required 
the pomts of entrance and of cut may be 
dcansed and covered with a sterile dre^mg 

^Vhcn a hfcmothorax is present, no mter 
ferenco as a rule is needed for some days. 
There may be exceptions to thi^ rule when the 
rapid or the large accumulation of fluid is 
causing urgent dyspnoea which threatens the 
life of the patient The dangers of early 
aspiration of the fluid ore of course related 
to the re-ope nin g of the pulmonary wound 
which hghtly s^ed, may bleed afresh, os 
the lung expands At the end of a week or 
thereabouts aspiration of the blood bnq prob- 
ably a most beneficial effect upon the lung 
allowing it to expand much more rapidly thnn 
would otherwise be possible and preventmg 
the formation of those dense crippling adhe 
Bions which ma> embarrass the free action 
of the lung for a long time to come or even 
permanently Ojicration on cases m Eng 
land m which the blood has been left m the 


pleural cavdty reveal an extreme density and 
a wide extent of adhesions. \ ray ciamina 
tion also demonstrates the firm union that is 
formed between the two layers of the pleura 
WitMrawal of the fluid is therefore most 
desirable its replacement during aspiration 
by oxygen allows more fluid to be taken and 
causes the minimum of distress to the patient 
In cases of large hoemothorax which pre- 
sumably have remained sterile and m which 
no active treatment has been adopted there 
13 a protracted period of mcapacity of the 
lung I have seen such cases many months 
after the injury m which the percussion note 
was still dull, the breath sounds were absent 
or diminished the chest flat and the respira 
tory mov’cments very restneted On cx 
ommatjon by \ ray a greatly thickened 
pleura was diagnosed and immobilitv of the 
diaphragm observed on the affected side If 
aspiration is performed the appearance of the 
fluid gives VTiluable information as to its 
condition m respect to bactcnal infection 
If the fluid closely resembles new port wine 
m color it IS free from infection if it is clear 
and almost colorless the amount of blood con 
tamed is small most of the fluid is then the 
result of a pleimtic effusion. A tuibid fluid 
like weak cocoa, or an effusion with any sus* 
piaon of offensivencss mdicatcs that infection 
Ifl present and that the condition is one to be 
treated os on empyema. 

When a hremothorax has become infected 
then thoracotomy is necessary In the early 
penod of the war the operation was practiced 
on the hnes of the avfl operation for empye- 
ma. A short piece of rib was excised the 
putrid and most offensive flmd evacuated 
and a large drainage tube mtroduced Such 
cases r emain sometimes for weeks even for 
months with open wounds Tuffier has modi 
fied profoundly for the better the treatment 
of these tedious and most trymg cases by 
ndaptmg to their needs the C^cl Dakin 
technique. The operation in so far os resec 
bon of the rib and evacuabon of the fluid are 
concerned ispredsely similar to the procedure 
m cases of cmpvema. But instead of one 
large tube several small tubes threaded with 
wire arc placed over the cavntv at v.cll judged 
intervals Their position and proper dis- 
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tnbutjon ma> be conlirmed If roentgenogram 
Is tatcEL \ Uttle loose gauxe Is packed into 
the wound and a safety tube for drainage of 
excess fluid hes in one angle of the tnaaion. 
Dakin • fluid Is mstilled m the usual manner 
At the end of ten days all discharge (there is 
rarely more than an extremely small quantity 
after the first two da^-s) has ceased and the 
tubes ore therefore remo\Td and the wound 
dosed 

There is no doubt that manj cases of sup- 
puratmg himotborax would do better if op- 
erated upon quite eorlj bv a wide opening of 
the chest, and a complete dearing awa) of 
all masses of clot and pleural lymph often ao 
tenadoualy adherent, and by removal of any 
projectiles Patienta not operated upon or 
operated upon bv the older methods Unger on 
in uDsatufactory conditions for such long 
periods at home that every fair opportunity 
that offers for curtailing the tedious and not 
wholly safe penod of their convalescence must 
be embraced The Carrel Dakin technique 
will here And one of Its most \4hiablc mdlca 
tions This 15 od1\ to bnog the treatment of 
wounds of the lung mto line with that prac 
ticerl elsewhere The surgeon no longer 
allows infection to be well established m the 
wound his aim is to attack by approved 
methods (the free openmg of the wouiui, the 
excision of all dead or contaminated tissue 
the rcmo%'al of all fragments of clothing of all 
projectiles and of all foreign bodies) and then 
to secure the earliest possible dosure of the 
wound which remains "No less on Ideal and 
no less scrupulous a practice should guide him 
also in the treatment of wounds of the lung 
and pleura. The time has gone by when he 
can justly allow an infection to become deeply 
ingrained before adopting those tardy in 
complete and often meffective methods with 
whi^ he has been too long content- 

^^^lat ts the history of patients m whose 
lungs proyectfles arc retained^ Our Lnowl 
edge does not allow us as yet to answer thtf 
question fully But a certain eipcnence la 
not likely to be changed by a larger survey of 
cases We may say with confidence that 
a nfle bullet or a amalj piece of ahell caimg 
may be retained for months or vears without 
causing distress and without aflcctlng appre 


ciobly the normal functions of the long m 
which It lies burled. But with large or irregu 
Ur pieces of shell the case Is didercnt I have 
seen many patients suHcring for twelve or 
eighteen months from cough, with luemoptysa 
at mtervnls In two cases the loss of blood 
was serious And m many piatients there fa 
an mcrcasing complaint of pain, dyspnoea on 
exertion, ond of expectoration of mucus. 

For these reasons I ha\T recently given 
special attention to these patients and lu\'c 
submitted a number of them to operation. 
The results so far entitle me to say that It u 
probably a safer as it is certainly a speedier 
procedure to submit all patients In whose 
lungs a large projectile is retained, to opera 
tion rather than to leave them untreated. In 
almost every case op)crated upon the pro- 
yectfle has been dropped at once into a culture 
medium with one exception all mlsaJes were 
mfected the organfams most conimonI\ found 
were staphylococci 

The following are the details of the pro- 
cedure adopted for the extraction of bmlet* 
from the lung The new features In the 
method are chiefly due to the initiative and the 
superb techiucaJ skill of Pierre Duval to whom 
I most gratefully acknowledge my indebted- 
ness The operation is performtti in anas- 
theaia induced bv ether and oxygen. A pit- 
Unuoary Injection of morphine and atropine 
18 given about half an hour before the opera 
tion 

The patient hes flat on his tuck, with the 
arms to the aide. A curved incision about 
5 or 6 inches m length is made exactly along 
the hne of the fourth rib The fibers of the 
pectoralis major ore split, and the piectorahi 
minor separated from the rib There are 
nmnv points of hatmorrhage requiring a dip 
or a hgature All must be carefully secured 
so that there a a perfectly dry field The 
rib and the costal cartilage are exposed for a 
distance of not less thnn 5 Inches. An ina* 
lion IS made through the penoiteiim midway 
between the upper and lower borders and this 
membrane is stnppcd from the rib on both 
aurfacta. A Doyen s curved raspatory fa 
very useful for tiie purpose. In my earlier 
operations I cut through the costal cartilage 
aiad then di\ided the rib with forceps so that a 
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length of 4 to 5 indies of the rib could be 
remo\'ed In later operations I ha\'e freed 
the inner end of the nb after division of the 
cartilage have passed a strip of gauze beneath 
it, and pulled it upward and outward In 
thi?; way the rib may be saved, and replaced 
at the end of the operation. This however 
IS not a pomt of great importance for when 
the periosteum is left, a new rib is formed \cry 
rapidly and the chest wall soon becomes as 
firm as ever Care is taken in erasing the 
nb and m lifting it away not to wound the 
pleura, which must be separated widely from 
the ribs above and below to the inner and the 
outer side of the wound. Unless this is done 
accurate dosure of the pleura later on always 
difficult, will be impossible A retractor is 
now placed m the wound to widen the inter 
val t«tween the nbs above ntiH below Any 
abdominal retractor will do but the best 
instrument I ha\’e used is that mvented for 
this speaal purpose by Tufficr As wide a 
gap as possible is made so that the whole 
hand can easily be passed into the cheat. 

The pleura is now mdsed along the Une of 
the rib and air enters freely and at once mto 
the pleural cavity As a rule this causes no 
disturbance and does not alter the rate of the 
respirations or of the pulse 

The hand is now passed into the chest 
cavity Adhedons of the lung to the panetal 
pleura may be encoimtered These arc some- 
times very slender and eosfly broken through. 
At times they are tough and strong and are 
with great difficulty severed. If they are 
numerous or thick and tough, bleeding may 
occur qmte freely for a minute or two With 
gentle pressure from a hot moist swab the 
oozmg is soon checked. In a case where a 
projectile was in the base of the right long 
posteriorly the whole of the lower low and a 
great part of the upper lobe were most inti 
mately adherent to the panetal pleura. The 
adhesions however separated m just the 
same way as adhesions within the abdomen 
separate by gentle pressure and stopping 
Thoradc a^ealons bleed I thml. fat more 
freely than those encountered m the abdomen. 
When all are loosened the collapsed lung hes 
free within the pleural cavitj It may now 
be seized with the fingers or with a special 


light form of clip and drawn up to the antenor 
wound and, little by little, be coaxed out of 
the wound It is surrounded as it appears by 
■warm cloth* soaked in normal saline solution. 
When a lobe of the lung is freely dehvered it is 
palpated from top to bottom Any projectile 
embedded m it is felt as a rule at once. Even 
little sequestra blown m from a rib may be 
recogniz^ without any difficulty These 
foreign bodies are os carily recognized as the 
particles of gntty sand m a new sponge 
When the projectile is felt the part of the 
lung containing it is made prominent, the 
long tissue lying over it is mdsed, the metal 
removed, and the wound sutured. Deep 
stitches of catgut ore passed through the lung 
substance and with gentle tension act as a 
hicmostaUc. 

If necessary very fine catgut sutures may 
be used to secure the accurate apposition of 
the pleural edges If there is any bleeding 
from the collapsed lung it is shght and easily 
controlled but precision m suture is most 
desirable, for expansion of the lung will 
rapidly be secured when the operation is com 
pleted If there are two or more partides of 
shrapnel or shell casmg in the lung they are 
all dealt with in the same way I have once 
mased the hllum of the lung and stitched it 
up without difficulty When the sutures are 
completed the lung is replaced the cavity of 
the pleura most carefully dried and emptied 
and a gauze swab wet with ether wiped over 
the visceral pleura, and over any adhesions 
which may have been separated The re 
tractor is removed and the parietal pleura now 
stitched up This Is quite the most difficult 
part of the operation mdeed I have not been 
able to dose the pleura ax:curatcly unless this 
membrane has been stopped up fredy from 
the chest wall before being ind^ The rib 
if it has been turned ba<i. is replaced and 
fixed m position by a suture through the costal 
cartilage. The musdes are carefully sutured 
and the wound edges accuratdy approximated 
■without drainage. The dosure of the 'wound 
should be so carefully done a* to seal the chest 
hermetically When the dressing is applied, 
a two-way needle may be plunged mto the 
chest, and the ether and air extracted there- 
from. The lung then rapidly expands and 
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faint Ijrcath sounds are heard at once No 
shock follows this operation 

COVCLISIONS 

The following general conclusions ma> be 
stated 

I The appritimate mortabu from gun 
shot wounds of the chest at all part* of the 
hoc it commimi atiun is 30 per cent 

3 The causes of death arc hremorrhjgi a* 
a rule within 38 hours an! sepsis after the 
third ir fourth (la\ 

1 The local condihuns in woun Is ot the 
chest ^■■all and lung are in all ret-pert similar 
tn thobc met with ID wtund eUewherc Tlie 
EoisailcB are the same ihor iestnictnc elTccte 
upon the tia^ucs are the same and the infect 
mg orpaiusma are the sorn 

4 The lung tissue is more rcw tant to 
attack than nmnv ther ti'^ucs The open 
mg of the pleural ‘a\nt% and the resulting 
expubure of a large serous aac to lofeitioD and 
all Its consequences add houeser a danger 
of the most threatening shiratlcr 

3 The chief essential id the tn-atment of 
all cases of pcneimting wouni i the che*t is 
rest 

b In clean perforating unds of the tb«t 
rat together viith the cleansing anl dressing 
of the wound if entmnee or exit will lead to 
the recoc’er) of the great majontt of cases 

! In casa of ojien thorax, the earbat 
and most complete effort possible must be 
made to secure closure of the wound after an 
appropriate toilet 

8 In those rare casa of gra\r hemorrlmge 
» hen hicmoptj'sis u present or when the blood 
escapes by the wound a direct acccM to the 


source of the bleeding must be obtained when 
all contingent aroimstancta permit, and the 
wound ID the lung must be treated by suture, 
prefemhl) or bv pluggmg of the casdty from 
which the blood escapes 

9 In cases of hxmothorai when the blood 
effused 15 small in quantity and remain* 
sterile no actlw meosura are necessary 
unless absorption is long delayed Aspira 
ti >n repeated If necessary may then be per 
formed 

10 In cases of hemothorax wben the blood 
effused 19 large m amount and rcmalni sterile 
aspiration after the seventh or eighth da> or 
earher m cases of urgent dv^nom ccrtainli 
hastens convalescence permits a more rapid 
expansion of the lung and pre\’cnts the for 
matiOD of hrm adhesions which may penna 
neotJx (. rqjple the free mo\-emcnts of the lung 

11 In cases of huemothonu whether the 
am unt of blood is small or large wben Jofec 
tjon talei> place open operation Is necessary 
huirh operation both w^n the Carrel Dilin 
technique or Monson method are adopted 
sales many week' if con\'aJcsccnce and per 
nuts of a more perfect functional recovery 

13 Small loreign bodies or rifle ballets, 
imbc<lded in the lung eften cause no symp- 
toms they become encapsulated and may 
sofel) be left 

Larger foreign bodies retained m the 
lung may cause dibtroiajng or disabling sjmp- 
toois fot lung periods. In. such cases removal 
after resection ir elevation of the fourth rib 
through an aotenor indiiun will allow of the 
safe removal of the projccblc from any part 
of the lung I leces of metal so removed ore 
almost alwav* infected 
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SOD3TOI PERSULPHATE IN THE TREATMENT OF TETANUS 


DR. L. LEYVA 

A NTITETANIC scrum beNtuid a doubt 
has produced marvelous results but 
^ it does not always pre\ent tetanus 
and we who ha\e worked m mflitaiy 
hospitals have seen not a few cases which 
have been treated by means of tetanus baefl 
lus injections with results which were almost 
bi\"anably fatal 

Before the mtroductlon of sodium pcrsul 
phate m the American Hospital fn Parfs 75 
per cent of the cases of tetanus ended fatally 
notwithstanding the fact that the hospitid 
staff was eiccUent and there was at hand 
ev'er> requisite to cam out the most compll 
cated tecnniQue 

It IS true that the number of cases treated 
with persulphate of sodium is not large enough 
to establish its efficiency bej-ond question on 
the other hand It is quite possible that the 
fact that the patients who were treated m this 
waj recovered while the others did not, is not 
due to pure chance 

These considerations impel me to publish 
the particulars of three cases which have 
been so treated and which I append hereto 
Later when I have had the opportunity of 
obser\ mg more cases I intend to write a more 
lengthy article on the subject today I am 
content ^ith presenting a few particulars so 
that in> colleagues may know of the efficacy 
of sodium persulphate in the treatment of 
tetanus. 

It is a fact that persulphate combmed 
with the ontitetamc scrum relieves the pains 
and spasmodic attacks to such an extent 
that the patient begs to be gi\en the mjee 
Pons 

The minimum dose must be 60 cubic centi 
metcrsmoneda> as r\ os clearly proved by the 
third case m which there was no improve 
ment until this dose was reached. 

The solution must be freshly prepared, ®od 
must be kept cold and m a shaded place ns 
both heat and light decompose it In the 
Amencan Ambulance Hospital the injection 
was prepared in doubly distilled water using 


Bogota Coloxbia 

the persulphate of sodium m scaled bottles 
prepared by the firm Lumifire of Paris 

Case i Paul C 3Sth Regiment of Infantrv 
(French Army) age k> Wounded on March i 
igr6 In the head rirot ann and nght thigh by the 
erplosjon of a ihell An Injection of ontitetanlc 
serum was gfven at the first dressing and a second 
Injection on the following day 

March 17 admitted to the American Ambulance 
Paris Symptoms three wounds In the head one 
m the left naricto-ocapitaJ region that exposed the 
bone one in the frontal region and another In the 
nght parietal region. The ring and middle fingers 
were ampniatcd, the flaps of the stumps were septic 
and gangrtnous 

There was a compound septic fracture at the 
lower third of the right femur the wound was about 
50 centimeters long and situated in the mtcmal 
aspect of the thigh and had several drainage tubes 
which emerged through a counter opening ui the 
postero-internal surface of the Umb 

March 18 operation by Dr Mignot The site of 
the fracture was explored, and various loose splinters 
of bone were removed This operation was per 
formed for the purpose of removing the forcagn 
bodies shown by the reya and to alter the position 
of drainage No foreign body could be detected by 
means of the electrovibrator of Bergogne from 
Bordeaux, A counter openmg was made in the 
postero-Inferior aspect of the thigh Carrel dram 
age was established and the wound was Irrigated 
every two hours with Dakin s solution. 

March 38 Acute Imtation of the skin duo to 
the Dakin s solution made necessary the dlsron 
tinuatiou of this treatment and the wound was 
fmgaied with hot saline 

April 3 and +. Yodargol dressings 
April s In the course of the aftcriKwn the patient 
eipcricnced difficulty m opening his month and com 
pluned of headache and pain m the neck 

April 6 Tetanus was diagnosed First injee 
liou of antitclanic serum bfleen thousand units 
preceded by an Intravenous Injection of two thous- 
and units of the same serum to guard against the 
anAphylaxia. 

April 7 Three Intravenous Injections of so 
cubic centlmeteri each of antitetamc serum were 
given. The patient became worse. Trismus became 
complete and the spasmodic contractions of the 
musdes of the neck and shoulder were more frequent 
and stronger spasmodic contractions of the dia 
phrogm were extremely distressing oMng to cm 
barraument In respiration. 

Dr Mignot adNised Luml^re s treatment of Intra 
venous Injections of sodium persulphate dose so 
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fubk c timet r» of a 5 per cent aolation freablj 
prepared Fnt Injection t J p m. riven very 
»io»h ftire mi tea »ero taken in i Jectlnf the 
liquid) \fter the Injection the patient bad nanica 
and Tormting for half an h r but the reaptratlon 
becanic eaiier Sec nd 1 Jti t on at 0 p m. accom 
panied b> a » tnutaneoui JeetKin of 10 cubic 
ce timeteri antit t nlc lerum the lame a)rmp- 
toma re prod ed 

April H Ehaphragmjitl contraction* feemed to 
be lea* Intcnae otheraUe pe cral onditloni almHar 
t pcevioia daj The miitcular contractlona dj*- 
pla cd the frtementi of the fractured fcniar and 
produ ed ttaika of ercrudatlcg pain Three In 
Jectloni of icidjum per ulphotc »ere erven at R a m 
1 p m and 0 p m reipecti ly Xotvithatandlna 
th nanaca that f liowed th pati nt himaclf begsed 
fo the injection and MU J that t aflevLited the pain 
ani allowed him t tleep 

ApnJ 0 Intra eoou^ Injeitions of todJam per 
fulpMic were gi cn ooe th nywninc and one 
1 [be evening aivj tu »ub<-otaneou$ inject ni of 
I cub c entunet ri a tltctanx *cnj 1 The lem- 
peratu rw- to 5 > 

•\pnl o (>nh t nje^t 1 ere give the 
patie t being re h bett 

April Tw mjecti to 1 ted m penulphate 
hi nl S\mpt m* f bronchop euiDonJ with 
marked phviical ugna t the ba*« f the left lung 
The p eum nlc vrent read signs ruhtided lo 
three data during thJi period oolv 0 c injecu o ol 
sodium pevulphat wb giv n daUr os (he co gh 
leemed to be a rse alter the Lnjectl os 
April ^ F u ni h dabetcffdaj Theapoams 
were leas frequent and th trismus wu commeociog 
to yield Two injections of sodltun penuJphate 
were gien toamandjj pm resp^vdy 

t6 One injection of sodium posulphate 
and 0 e ol antitetanic serum Temperartire rote 
t 10 Fad the muscular contraction of the 
thigh became more frequent than In the prevloua 
day Three mjections of sodium penoipfaale and 
tltree ant tetanic serum The third mjectioii was 
followed by reaction charactenxed by romltlDg 
and milslse 

April 7 Ta Injections of sodium penalphale 
and antitetanic serum at 9 1 m. and p m 

April 8 Same trestment at lam and 7 pm. 
April 0 One Iniectlo at g jo a m 
April 20. One jecti n at 9 30 a.nL 
April I One mject n at 0 30 a m. The in 
Jection of sodium persulphate and anlitetaoic 
were gi en simultaneously Th symptoms and 
signs ol tetanus disappeared and the general con 
dltlon of the patfeni was greatly Improved, but a 
patch ol bro nrhi . ll pneumonia was detected In the 
lelt lung this was successfuDy treated by dry 
cupping and lubcutancocj inj^ons o! gomenol 
oIL 

The pieticnt was rem ved from th bolatlon of a 
general waid. Extension was reapplied t cocrect 
the displacement of the segments of the fractore 


caused by the muscular ipaams The padent wu 
free from symptoms of tetanus until Juty 14. 

J Ij 15. Headache. Beginning of trltmoi. 
Pali nt said he erperienced rimHar sulleringi to 
thoso that he had had at commencement of atta^ 
of t ta us Antitetanic Injections were immediate 
ly ri>fO The same pcoceo to ascertain the pres- 
ence of anapWlaxia was employed. 

July 16 'I'^o injections of sodium penulphite 

with one of antit tanlc serum. 

July Two Inject! ns of sodium penolfJiita 
with one of antit tanfc scrum. 

July 18 Two i JectJoni of sodium penuiphate 
with ooe onl tetanic scrum. 

J W 9 Two injectlous of sodium penuljjiate 
w th ooe of antitetanic serum. 

July K> T*o njectlon* of sodium pmulptiie 
w th ooe of ontiteta^c serum. 

July J Tuo injections of sodium pemlpbita 
with one of a tit taic serum Patient better 

July 33 and 3 One infection of sodium persul 
pbaic aod one of antitetanic serum. 

July 5 Paticat cured This second attack 
had not been *0 severe a* the first one. 

A gust 8 Operation by Dr lligoot. On 
reopemag the mound the femur was found stripped 
ol periosteum lor a length ©1 4 eenttotters. Three 
Urge sequestra were removed DraJoaga tube tu 
the posterior aipen of the thigh. The wound WW 
t eated with Dakin a sojation nntll September so. 
Septeraber j operation by Dr Ley\*a. 

Ta propbjialic Injenlona of antitetanic seruo. 
A I ngltudinaJ indrioo 10 erntimeten In length was 
made In tb anten r surface of the ri^t thigh. 
Tbe bone was erpeoed and a round aeqaestrum 6 
ceatimeter* long was emoved. Tbe wound was 
plugged with io^fonn raiue. On attempting te 
remove th knee joint the femur was refractord. 
An cxteoslon was applied the same day aod the 
bone re-united Id better poallioo. 

The patient Irit the hospital December ij- 
The right knee was ankylosetf but the fracture of 
tb femur had united in rood podtion. There 
was ooe centimeter shortening The wounds of 
the head and band were perfectly healed 

Casx • Luden C . sad Recnient Ckorrtw « 

C ud ago S3 Uounded on November 16 1916 
y tha ezplo^o of a ahclL Dressed at the dearing 
atatfon and operated on at a luue hospital for ex 
traction of ahrapncL Also an injection of anth 
tetanic aerum wu gl^^ 

On admlaalon to American Ambnlonce, Paris, 
the patieot had sevcoul septic wounds one on the 
dorsum of the left band, one cm the middle third 
of the left leg a superficial one la the middle third 
of the right leg another superfidal wound Just 
above the artfculatlon of the right knee a conmotmd 
fracture of th third metacarpal bone, and finally 
a suppurating wound which Involvm the right 
■boulder JoinL 

Tbe roentgenogram showed a small piece of 
sfarapoel in th left hand and confirmed the fracture 
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of the third mcticarpal it also denwnstrated the 
presence of another piece of ihrapnd near the head 
of the right humenii qUo In the lower third of the 
left leg and In the npper third of the right leg 
hiovember 2 Shrapnel wai extracted b> Dr 
Johnson- 

Decembcr 2 The patient complained of acute 
pain in the left leg In the evening there were 
symptoms of tetanui. The temperature remained 
normal (the pains resembled lightning pams) 
December t The treatment with sodinm per 
sulphate was begun- As the case was not a aevere 
one only one daily injection was g:iven up to ij 
The patient experienced only slight relief after the 
injection but there was no alteration In the i>Tnp- 
toms until December 11 when the tempemturc 
rose for the first time to 100 2 F As It was con 
tidcred that one daily Injection was not sufficient 
two were given Two da3'S later the muscular 
contractions were less frequent and the pain much 
less Intense 

December 14 Tetanic contracuons and pain 
had almost disappeared, and the treatment was 
continued until DecembCT i6 From this date all 
medications stopped The fiexors of the thigh 
became permanent!) contracted and the leg re^ 
mamed in a postion of complete fiexion 
Case 3 HenriF Reglment32o lofantry age ta 
^\oanded by a bullet July 5 1916 First draatog 
at a clearing station where an injection of anti 
tetanic serum was giien foor hours after injury 
The patient was treated dunng the foDowlng eleven 
days at a base hospital where he was operated on 
for extraction of spicules of bone. Drainage of the 
wound was established Admitted to the American 
Ambulance Hospital of Pans on Jul) r8 
On admitrion the general condition of patient 
was satisfactory A large wound extending from 
the right corocoid process to the middle of the spine 
of the right scapula. The pectoralis major muscle 
was dUuded and the gicnoid ca\*it) could be seen 
at the bottom of the wound. The head and the 
upper fourth of the humerus had been blown owaj 
'Ine wound was drained by two large tubes which 
passed from the anterior part of the arm to a counter 
opemng m the poitero-inlcmal aspect There 
was no injury of any nerve The wound was 
perfectly clean. 

July 10 The roentgenogram demonstrated a 
fracture of the humerus and the absence of the 
head and surgical neck of the same 

Treatment by Carrel s method was started 


Jul\ 20 21 and 22 Normal Imprcncment 
suppuration less temperature normal 

August I The Improiement continued until 
the e\ cning of this day when the patient complained 
of sharp pain in the arm but it was not until 
August 3 that muscular contractions accom 
pamed the pain. Some triimas was present and 
palpation of the neck re\‘ealed contraction of the 
sternocleidomastoid and later some limitation of 
extension At the tame time the temperature rose 
to loj F The diagnosis of tetanus was established 
and at 6 p m. and Injection of 10 cubic centimeters 
of antitetanic serum was gi\Tn preceded by an 
intravenous injection of one thousand nmts of the 
serum to ascertain the presence of anaphylaxia. 
At pm 20 cubic centimeters sodium p>enulphate 5 
per cent solution was given At 10 p m. mjectlon 
was repeated, accompanied by another injection of 
10 cubic centimeters antitetamc scrum. 

August 5 The patient s condition became worse 
The trumus and rigidity of the neck became more 
pronounced both pain and muscular contractions 
of the arm were more frequent At g aun. to 
cubic centimeters of sodium persulphate and 20 
cubic centunctcTS of antitetanic serum were ad 
muustered At a p m these were repeated and 
also at 10 p m. 

August 6 The tetanus began to subside the 
muscubr coDtractioos were weaker and less fre 
qaent The strongest took place at the moment 
of the injections which were given In the same doses 
as In the preceding day Temperature lower 
August and 8 Same treatment 
August 0 The temperature subsided. The 
paoent was able to open his mouth from one to two 
centimeters 

August 10 ir and la The same treatment 
Improvement continued less fiain and the mouth 
coxdd be opened more easIlN 

August TO Improvement became more marked, 
only a mjcction* of sodium persulphate and one of 
antiletonk serum were given. 

August ai The cure was almost complete 
One injection of sodium persulphate. 

August 23 The patient was transferred from 
the Isolation to a general ward. The healing of 
the woumi was iteadiJv progressing and was stiU 
treated with Dakin 1 tolutioa. 

September »8 The patient was discharged m 
good condition. The wound was nearU dosed 
(there was no union of the fracture) There was 
a jweudo-arthrosis of the humerus. 
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T he r t r'lijrH il iKc narrjwcbt part 
t thi- Ijrgi. inle tine conM t of 
S in(.h t ih inlc^tiiul tract 
T\ hi h in lu J ihi. leromul 2 jnches 
ol tbc ipitt 1 1 jni tfie pr \iinal 1 5 inches 
f (he re rum It 1 i flelimte mechanl^m 
which retard the la d current and prc^cnt3 
cintinu u pr i^re’^ et the intestinal contents 
mt the ret turn The cianamaiion of a 
lar;,e numljcr ul men I r arm\ ilcfflon- 

strates thit in the a'iuJt the m rmil rectum 
docs, n t ritim ta'cc-' trr an\ hrurth of time 
anti when it 1 >0 such iction l arulicuil 
anti i«ith loftic With the creepbon of the 
pirlinc end 1I the tomach an I the hrbt 
ITortKn ul the du denum the rtsrtosigmoid 
j more tHH^uenth di'^wjti than an\ ctirre 
spooding portion of the jjs tro intestinal 
tract 

In the alder anatamie the terminal 2 
mche (the ipm 1 1 wj often ifnotusuallv 
caJIed the iir^t i jrfion oi the rectum because 
of certain anat mic pecuUanciea which ren 
dtre-d It diHioilt t ejN with certaint> nbether 
It wa s^pnoi 1 r rectum Followmg the 
researches of Treces tmd Jocine?>co it was 
dehnitcK concluded that thi* jJOrtion of the 
mtcatinal tract was a )>art of the sigmoid and 
it 15 o dc>ign 3 tc*d in aJl of our later anatomies 
The rectum proper begins at the middle of 
the third sacral \*ertcbra and anatumicalh 
ipeakmg cods at the leiel of the apel of the 
pro^tate in the male and at the upper Icc-cl 
of the perme d Ixxlj m the female sites which 
mark the befiinnmg ol the so-called second 
portion of the rectum r m re correcti> 
the anal canal 

The anal canal of S>mington has its ongm 
m the proctodeum or skm inf dd It Is 
lined with pacement cpithchmn, has no 
mucoui gland* anJ is in no wat a port ol the 
rectum but 1 rather a rctcntn'c mcchnniun 
crtraordinanlc well adapted to temporarv 
rectol retention The anal canal is about 
3 centimeter m lengthu snd passes upward 
and forward at such an angle m relation to 

rrt^mtd S( SfDmiu« %mri 


the musculature of the rectum os to relieve 
the tnin on the sphincter muscles Thu 
lalix tvpe if mechanism ts exhibited In the 
compression of the ureter in the wall of the 
bladder und of the common duct in the wall 
ol the duodenum- Its most important arti 
haal imitation is shjwn in the bnlllant work 
f (.olTc\ which has made tninsplantarion 
of the ureters to the large intestine an op- 
erntun of safety and prcasion 

TTic rectum i* therefore n single organ 
averupng ii centimctcrv m length, inth a 
protective sigmoid mechanism above and 
the sphincter appaxatus of the anal cansJ 
below Tlu. upper of the two left vTxIves of 
Hru tm which is ncarlj alwa>-s disccrmble 
although sometimes rudimentary lies just 
below the Inferior margin of the termiiuJ 
igra )id lonstnction T^e lower left valvt 
of Hou ton lies below the level of the perito- 
neum while the single large ngbt valve 
which IS neariv aJwavs present project* 
well across the lumen of the rectum near the 
mid point 

The ampulla of the rectum may be de 
scribed as the sacculated portion lying be 
tween the anal canal and the lower left vTilve 
of Houstm The middle portion of the 
rectum mds above at the n^t valve while 
the upjier rectum citenda to the sigmoid at 
the upper left valve The index hngcr of 
the average examining hand when the anal 
canal is fordbly elevated con reach to and 
often a little above the right v^ilve of Hous- 
ton but rvt to the rectosigmoid juncture 
(Fig i) 

This interpretation of the anatom) of the 
rectum IS m haimonv with itu embryologic 
ongm The rectum proper is dcriv'ed from 
the doQca a higtiJv difFcrcntlatcd part of the 
hmd gut from which also the bisdder is 
denved DcUnite anatomic changes arc to 
be found In the epithelial la vers of the mucous 
membrane at the rectosigmoid juncture and 
possibly a tissue wcakncM worth) of note 

The terminal 2 inches of the wgmoid 

al imai rtxa J«** 
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(Fig i) has considerable resemblance to the 
lower rectum just abo\c the anal canaL 
The more or less circulai folds of the mucous 
membrane of the sigmoid here take on a 
longitudinal arrangement with much the 
appearance of the columns of Morgogm 
and the rectal sinuses and end in a rudimen 
tar} sphmeter apparatus at the \*cr} begmmng 
of the rectum This hint of a agraoid sphlnc 
ter at the rectosigmoid umon forms a wcU 
marked resisting constnction to the readil} 
dilatable sigmoid abo\e and the rectum below 
(jonnesco ilarkcl) 

Examination shows that thts circular band 
at the termination of the sigmoid contains 
considerable non stnated muscle fiber (Figs 
I and 2) Climcall} there is often seen 
through the proctoscope when the patient 
strains during oxammation a tcndcnc} of the 
mot'ablc sigmoid to project through Urn 
muscle band as a slight intussusception into 
the fixed rectum Tumors m the terminal 
sigmoid ore not infrequcntlv intussuscvpled 
into the rectum giving the diagnostiaon on 
digital examination the erroneous impression 
that thc> are rectal 

Through the kindness and with the aid of 
Dr C M Jackson bead of the Department 
of Anatomy Umversit} of Minnesota Dr 
T B Reeves at m> request carefull} dis- 
sected the rectum in forty six cadawrs 
The terminal sigmoid constriction (Figs 

1 and 2) was found m 80 per cent and m two 
of the forty six it amounted to a definite 
narrowing which reduced the caliber of the 
rectosigmoid juncture to a considerable ex 
tent- This narrowing seems to have at 
tracted httle attention from surgeons and 
in the large majont) of cases it is so slight 
os to be readil} o>Trlooked (Fig i) In 
addition the anatom} was \cr\ carcfiill\ 
worked out in the cases presented for opera 
tion and the drawings arc the result of these 
combmed studies 

Examination of the rectosigmoid that Is 
the part of the rectum which lies abo\T the 
right \TiI\’e of Houston and the tennino] 

2 inches of the sigmoid from the inside shows 
not onli those defimte changes in color and 
arrangement of the mucous membrane which 
charnctcrue the rectum and sigmoid re 



Fig i TcrmlDal ilgmcid rectum, tod tnaJ anal 
fromlniki 

epcctivcl} but also m a high percentage of 
subjects the rudiments of the terminal 
sigmoid sphmeter which defines the two 
organs hjramination of the outside of the 
rectosigmoid discloses promment features of 
identification (i) The rectum has no mes- 
entcr} (2) the longitudinal muscle bands of 
the sigmoid spread out makmg a complete 
longitudinal lajer for the rectum (3) the 
supenor rectal artcr} dl\^des mto the nght 
and left branches at the ongm of the rectum 
and (4) the absence of epiploic tags which are 
found on the sigmoid to its end (Fig 2) 

The impression is gamed that ordmanly 
the rectosigmoid Is an arrangement for re 
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tention of u-ntents m the igmoid projier 
and that under certain (.ircumstancci. the 
coQtrolhng racH-haniijn nuN ubiect the parti, 
to undue stress 

The rectosigmoid apparatus is controllefl 
b\ the pch'ft pic-TUs of ncn-cs wfuth o made 
up of a \'anAble number it ^■mpathetlc 
ganglia loincd tmm abox'c b\ pinal ner>Ts 
from the lumbar region and Inun below b\ 
spinal nerws from tbe sacral region From 
the lower part of the pehne pleru* ntnT# 
am be traced mto the rcctoMgmoiJ region 
and the rectum. The inferior mesentcnc 
plexus containing a \ anablc number of 
sympathetic ganglia foUows along the lourse 
of the superKir harmorrboilal arten and 
helps to aupph the rectosigmoid anti the 
upper part of the rectum According to 
Laoglev and other* the nurees den "cd 
through the h\’poga8tnc plexus arc mhiblton 


m action while those from the spinal and 
sacral ner\cs are motor (Fig 4) 

In addition to the nci^-cs mentioned the 
smooth muscle hbers which compose the 
musculature of the rectosigmoid liVe aB 
non striated muscle hfiers, haiT the power 0/ 
jngmatlng contraction and accoiiling to 
Keith, these impulse* arc collected In certain 
neuromuscular nodes and correlated. Failure 
of co-ordination results in a rnoit cunous 
and interesting pathologic phenomenon the 
so-caUed idiopflthic dilatation of the colon, 
or Hirschsprung's disease A number of 
case* of this condition has'c been recognised 
since the attention of Amcncan jurgeons wa* 
called to It bi Fmnc) The disease Is 
similar In ongm to cardiospasm at the 
cardiac oriticc pjlorospaxm ar^ stasis at the 
ileocaxal \aJ\-e. 

The terminal sigmoid, as held b\ its men 
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entin hii on>aderable ili\ aod it curv'e# 
Iruin It rectal ittachment The lyaptudinjil 
mu'tle tund are rvelJ (le\'elyped aod l>\ 
prcading out gmap the entire rectum It u 
pr liable that ootnitn n of thew bandc 
Iruni the fixed point of the rectum under 
pr jKr tunulition enable the sijtjnoid to 
straighten anil pour iti contents into the 
rectum while under ordumr\ circum tancci. 
the angulatun is c effeitii-c m retention. 
In\% Qgation h ws that the cmpUinp of the 
large mtestmc Ir m the splenic flexure is 
accomplished Lu'geh b\ si-phonagc The 
hai lened heat! t the taxral current rests nt 
the rectosigm 1 1 find the si-phon is estab- 
lished when thi mass uhiih can be cum 
pared to the piston of a SNimgc mcriTs 
onward 

Irom the foregoing it ma\ be seen that 
the rect ivigmoi i i a distinct anatiimc 
region iihich possesses some of the charac 
tcnstics of the pedorus and of the Qcoctecal 
Tu^lumi^in and that it depends on its 
anatomic orrangcmint for function. The 
dilhcuJn of guidmg tubes and instruments 
from the rectum into the sigmoid is due to the 


rpctosigmoid mechanism and males futile 
the use of the socoUed colonic tube in tvhich 
the piLssagt of a length of tube ont of sijht 
into the rectum where it remains ccoJed 
leai» to the supjioaition that it has passed 
into the aigmnid Single or ge\-cnil poKTi 
whl h are so frequentlj found In the ampuHa 
of the rectum and wtiich on straining are 
grasped in the sphincter apparatus and 
rendered pedunculated haiT their counter 
part in the blnglc or at most two or three 
pojj-pi which are so often found in the 
terminal ugmoid and which for the some 
reasons hai-e become pedunculated into the 
rectum 

Eipcncnced ob8er\-crs ha\e called atten 
tion to the frequencj of infections poljT^ 
dl\-erticula and \-anoU 5 other pathologic 
conditions in the terminal ugmoid With 
the ciceptlon of the pyloric end of the 
stomach caranoma la to be found more 
frequently In this 3 5 Inches than In any 
corresponding part of the putro-mtestlnal 
tract In an mirstlgatlon of the last lOO 
speamccw of cancer of the rectum and recto- 
sigmoid rctno\-ed consecuticxli at St Mar)''* 
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hospital Rochester Minnesota it was found 
that 28 were located m the rectosigmoid 
juncture extending as much onto the rectal 
os onto the sigmoid side 21 involved the 
juncture but extended more onto the rectal 
thnn onto the sigmoid side 14 mvohed the 
juncture but extended more onto the sigmoid 
t-hnn onto the rectal side Thus 63 per cent 
mv*olvcd the rectosigmoid 30 per cent the 
rectum only and 7 per cent the anal canal 
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POSTOPERATIVE PULMONARY COMPLICATIONS^ 

By FJXIOTT C CUTLER, il D Aim JOHN J MORTON MD Borrox 
R ffaW t $grie i»j , llaiiarhaifUi Oeocnl 


INTRODUCTION 

T here is a somewhat smug satisfaction 
and comfort to the surgeon m the 
phrase imavoldablc surgical calom 
It) Under this heading surgeons 
often feel jusUtied m placmg some of the fatal 
ities of aurger) and more espcoall) the post 
operative complications of pulmonar) era 
bohsm and a certain number of the post 
operative pneumonias commonlj known as 
ether pneumonias But for those who 
hav'e carcfull) studied and obt>en'cd such 
cases and have sifted out all the underljing 
factors and pKissibihtiea which might be con 
sidered in their etiologj this phrase loses 
m its persuasiveness In a majority of m 
stances thorough analysis reveals factors 
that remove the case from anj class labeled 
unavoidable calamities and wc have found 
that the general condition of the patient the 
presence of sepsis or pre-existmg lung pwithol 
og> or unjustifiably long or radical operation 
was often suihauit to explain any subsequent 
untoward result In the ultimate analysis 
poor judgment is more often a tenable expres 
sioQ Such criticisms sound harsh, but the 
truth IS often brutal and it is only bv thus 

irnn c«rrical CTIcie the Mu 


frequently checking up our own failures that 
we realize them. Taking our mishaps one by 
one they arc soon forgotten and we may be 
led to believe that our results are better than 
they appear in cold figures 
This study was undertaken at the sugges- 
tion of Dr Porter and Dr Scudder chiefs of 
the two surgical divisions of this hospital 
because of the occurrence of a large number of 
postoperative pulmonary compbcations dur 
mg a rather short period of tunc Wc have 
token the cases operated upon dunng the 
year Juh 1915 to July 1916 at the Massachu 
setts General Hospital Dunng this penod 
there were 3 490 operations which include 
the major operations of the Throat Gemto- 
Urmarv and Orthopedic Departments os 
well os the work of the General Surgical Ser 
vaccs Thus our study embraces the most 
v’aned and general class of patients and opera 
tions The majontv of the jxitients arc from 
the atv and we cannot boast that their 
av’crage well Iximg is such as to offer good 
surgical nsks but T\ith the addition of the 
few patients that come in from the neigh 
bonng countrv the average is brought up 
to at least an ordinary safe nsk Wc make 

ckxKtU Ccfvnl TTa«paaJ Boctim. 
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thiK point I liv u'^ng the wi Ic general field 
both I t [lerjti n jnJ npe of patient 
fcince it 13 elJv 1 \ a tnn. realization of thev; 
factor* tint jn\ honr't t unpanaon con be 
made c-ith the m.Ln\ rej n on postoperative 
compbcation fr m otbtf rlimcs 

Inouranul\ l weha c studied the records 
cnticiill\ with e^pe<ijl rcftrcnse to the pix 
uperatt^^ c n liti n m re particuliirh pul 
monarv t the general cjurse amount and 
t\'pc of aiKcsthe^ia and tj the postoperati\ e 
course of the cases e ha\c included all 
postopcratiNx cases dc\ cl ping lung complica 
tions and our problem ha been to tr\ to 
bring forward some f the cause* or at least 
the contributing fa tors f these complica 
tijn Terminal lung con ht\ rts as m fltn- 
eral sei>3i wc hact n t mtlu led since the 
pulmonan trouble L mereJe tsjie issue Also 
wc have xduded the lung oimplications of 
lung abscess operati n and peratioos for 
cmpiwtia because of the rertainu of further 
pulmonan m\ol\‘ement m ectm mstaoce 
\\t have Ixwn particulurlc tanous to Veep 
the problem br>id and n t to confine it to a 
8tud% of the jQffsthfsia risk aJone or to the 
pneum nias alone or to the nsk id anv given 
field of iperati n 

\er) few papers have jtsnrssed the sub- 
ject from the aspect of pstoperativT pul 
mooarv complicati in* a a whole wnd more 
often it ts presented as a study of o single 
pathological entlt^ a ether pneumonia >r 
pulmonorv embobsra or a stud) of the 
lung Cl mplicatims following a definite tv^ic 
of ojveration, or in a lixmted field, and is not 
a summary of the inadcncc of such ec<|ucUc 
in the entire realm of burgen Tl^reforc 
such a review os ours because of the dlverut) 
of iti scope ma\ not seem to pomt so sharpl) 
the dangers of operation in anv given field 
but we feel that it serves a valuable purjiosc 
in calling stronglv to attention the \cr> cer 
tain nsVa involved bv any operabon, and 
more especiflUv the added dangers m a few 
anatomical regions and with certain tvpei of 
pabents 

\\c are porticularlv aniious to {Mint out 
that a careful btudv of the pre operative nsk 
as shown b) alreadv existing lung pathology 

Sn kacUoa 


)Id age general dcbihtv and poor circulation 
will reveal sources of what may often remit 
in fatal postoperative complications Thia 
it IS really the judgment of surgeons as to the 
prc-ojierabve general risk that we hope chiefly 
to bring under fire This enbeism naturally 
docs not ajjplv to the few urgent surgiol 
conditions demanding unmediatc Interference. 
In odditiniL, our stabspea add to the ma* of 
evidence which demonstrates the high inci- 
dence of postoperative pneumonia and the 
grc-atcr proportional occurrence of lung com- 
phcHbons in uperatwni m the npjier abdomen 
ami upon the face and neck 

We would refram from discussing methods 
of nna**thc*ia were it not that many consider 
that postoperative pulroonarv compheations 
are t j a great extent dependent on this factor 
Autrstbe^ m this bo^tol is pven (i) by 
D^ne^ whv arc speciallv trained and chosen 
to do this wort onJ) and whose experience n 
considerable and (a) bv the junior house 
officers On rare oceosions a profes&tonaJ 
aD.TbtheUst takes over a case The work u 
a whole is fair vertauiJ> up to the average 
but not above cndcism Alallinkrodt s ether 
u> in routine use 

The winu-open cone method of giving ether 
Ls used for straight ether the Bennett inhaler 
followed bv the cone for the gas and ether 
bcquence and the Ohio rnonovaJvc ajiparatus 
(Crile) for the gns and oxygen or gas, oxygen 
aod ether anmsthcaias Anars tbol a drof^ied 
on an open mask As a rule moipha grains 

6 and atropine grams » ore adminisfer 
ed about one half hour before operation. 
Other than the cualornary toothbrush and a 
simple cleansing alkaline mouth wash (modi 
lied ScQer b mixture) no especial effort b 
made to establish oral asepsis except m the 
gastric case* and those having opeiatloni 
about the mouth In these two grouja it Is 
the rule to have a thorough mvesUgatjon snd 
ptophvlacbc treatment b> a dentist The 
field of operation Is shaved cleansed and 
covered by a sterile dressing the evening 
before operation Lexabves the day before, 
and an enema the morning of the operation 
are given to ensure on empty bowcL 

In our senes of 65 postoperative pulmonary 
compbeadons m 3400 case* the kind of 
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anastliesia used and the resulting postopera 
tive lung complication with the different 
anesthetics arc shown m the accompan3nng 
table 


POSTOPERATIVE COilPLICATIONS POLLOWIKO 
DIFFERENT AN.£STmrncS 



The greatest difficulty we have found to be 
that of classification- La the great numbers of 
studies of this subject espeaally in the Ger 
man reports there is the widest variation as 
to the method of classification The sub- 
ject ma> be divided Into (i) pathological 
types (pneumoma pleurisy etc ) may bo 
arranged (3) according to the tune madencc 
(late or early) studied (3) m relation to the 
method or kmd of antethesia classified (4) 
as to the method of infection (embohe, ospira 
tion, dr imtative) or (5) analyzed according 
to the piathwaj’B of infection (air piassageo 
blood stream lymphatics) 

PRESENTATION OF UATERIAL WTTH POST 
OPERATIVE PULMONARY COMPLICATIONS 
Our analysis covers 3490 cases operated 
upon during the >*601 July 1915 to July 1916 
In this number 65 cases present^ definite 
postopcrati\T pulmonary comphcations We 
feel that in addition several cases with a mild 
bronchitis or a transient pleunsv escaped 
classification in the hospital records through 
not being sufficiently recorded In the post 
operative notes Both of us personally rc 
member such Instances and others must haw 
escaped our notice None of the fatalities 
howevxr con be included m thi^ number so 


that the percentages are not appreciably 
altered by their absence 

Considered broadlj as pathological types 
the pulmonary comphcations fall Into the 
following rlinim! groups pneumonia lobar 
and broncho bronchitis pleurisy empyema 
mcdiastinitis pulmonary emboham pneumo- 
thonuc and lung abscess 
We have classified our matcnal under these 
mom headings and will review the groups 
mdividually and try further to subdindc them 
according to tune of onset after operation 
pathway of infection, anesthetic employed 
etc. The absence of necessary data and of 
sharply defined lines renders any dassifica 
tion imperfect and admittedly arbitary The 
occurrena of pulmonary complications with 
morbidity and mortahty percentages is shown 
m the accompanying table 
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Lobar pneumonia The majonty of post 
operative pulmonary comphcations fall into 
the pneumoma group with the number about 
equ^y divided between the lobar and disscra 
mated types. This is to be expected since 
It IS into these dosses that fall the comphea 
tions commonly attributed to the onxestheslg 
(Lord i) The greater proportion of the 
cases, where irritatioa from the onaathetic 
might be token as the chief factor (the so- 
called ether pneumoma group) fall into the 
group of lobar pneumoma while the cases of 
embohe origin naturally de\'elop broncho- 
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pncumoma ixca 5 iionalJ\ of tlic widclj dis- 
somnated bcptic t\-pc We will undertake 
to discuss the cases more or less m relation 
to the time of onset of the pulmonar> condi 
tioQ after operation, for we tmd that when tnk 
cn in till rcUitim the cases fall natumllj into 
fairiv weU-dctined groups These groups arc 
constituted as follou-s ( i ) cases with pneunKy- 
oia alrea<l\ jHT^ent at entrance and operated 
ujvin through nc-ct^ itv or because of a mis- 
taken diagn )-JS f2) cases decclipmg pneu 
tnonia within a fen hours to three da>s In 
which it seems tlwt the coiHlition may be 
chicfli attnbutetl to the efiecth jf the ansa 
th<M,in anJ nhich arc commonJi called the 
LmtaticT cla s m a few r irc cases in which 
the postcperaUce aspirati n >{ grjss food 
particles blood or mucu sc-exn at lault 
and f4i the cases deN-cloping later in the con 
valesccncc m which the embobsm of bactenn 
alone or of arrull septic plugs -eems the most 
pn bahle source of infection 
In the lobar pneumonia cJajtb there arc 19 
cases dinded a* f iDows ClaiiS I three 
cases with pneuminij present when operated 
npon. Cases i 2 and ^ Class 11 elesen 
cases (le\*cloiHng fneumoma within four da\i. 

1 e within a pen kI so d rse to the time of 
opcrati m that bl une at lea £ in part ma\ be 
placed upon tiu. axuesthetic Cises 4 to 14 
inclu i\T Cla b lU me cjnc 15 pulmonart 
lesijQ cWdcntlv due 13 the pustopcratixT 
aspiraiiDn ot food ivirticlos and Class IV 
four cases m which the pneumomn dcs’cloped 
on the fourth cla\ or later and which careful 
9tud\ has led us 1 1 believe have ns their 
eholofp emb< U from the held operated upon 
These are CaKS 16 to ig mdusice 
The separation of the cases into these four 
mam daswa is admitte(il> orhitrarj for no 
sharp lines can be drawn but it seeiaed 
necesaai^ to make some di\ivon t3 facilitate 
companson and study The group 3f cases 
ha\mg pnciunoma alreadv present ot entrance 
needs no further comment It Is inevitable 
that in an> large senes of lung conditions the 
dgns and i\mptain3 of pneumonia maj sunu 
late those of cholecsiPtu, ai m Case i or of 
appendiatis as m Case 2 and though It is 
regrettable that a more thorough chest ^-Tnm 
Inabon was not made m these cases it must 


be remembered that often the pulmonary 
signs ma\ be \-ery difficult to appreciate at a 
time when other symptoms arc m the fore 
ground Case $ obWoualy demanded opera 
tion. 

Into Class IT the imtatrvc type fall tie 
majority of the lobar pneiunonla cases ii 
out of 19 As a group this class is well defined 
but indmdual cases in it, as Cases i3 and 

14 may appear atypiad. This will be true 
in an> dlas^cation where the divisions arc 
indiffercntW made Case la presents the 
possibilitr of ebologj other than irTitatirT, 
Here the process was confined apparently 
to one base and there was considerable puru- 
lent sputum One jna> justlj suspect the 
flanng up of some unrecogniied pre-existing 
lung condition posslblj a metastasia or a 
latent hronchicctaPc cardt} The presence 
of rUe* before operation must not be under 
estimated and the short course and fatal 
tennination urge one to suspect the poro- 
monla was more mdespread than diagnosed 
Case 14 had a dehrute pre-operath'e lung 
pathologv was an old man and a poor nsk, 
and though do frank signs of pi^umonla were 
present until the fourth day unquestionably 
the coDsobdaCioD began earlier and was merel) 
an extension from the pre-existing condition. 
The other coses in this class, 4 to 14, exdosire 
of the two aboA'c mentioned arc fairly clear 
cases of pneumonia setting in soon after 
operatmn and most frequent!} mTOh-ing both 
sides, Se'TTal of these cases were bad nski 
but some were the opposite In no case was 
there clinlcaDv a htstorv of embolism and no 
particular opportunitj for the postopenitiN'e 
aspiration of food mucus or other matenak 
Tbese cases seem to constitute a \-ery definite 
group where the imtahon of Che anaatheiia 

15 immediately followed by pneumonia An 
uidl\idual consideration shows that in addi- 
tion to the Irritation of the anastbetic there 
was always present, except in Case 10 for 
tber contributory factors. In fi\T instances, 
Cases 7 9 I a 13 nnd 14, there was a defimte 
pre-crtstiiig lung pathology in two instances 
sepsis without the lung was present. In Case 
6 ossoaated with anaama and in Case 1 1 with 
extreme age Coses 4 and 8 developed con 
dderablc shock, and tn 5 the poanbQltv of 
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lung mctastaaes must be considered Thus 
m all but a single instance there was super 
Imposed on the imtation of the ontcstheaia 
additional factors The single exception 
Case 10 is further mtereahng in that it made 
a perfect rcco\’er\ to normal 

Class m IS as defimtc as Class I for it is 
self-evident that operations after which food 
or mucus ma> be aspirated mto the lung will 
be followed by lung comphcation in a certam 
percentage Case 15 is typical of this group 
A resection of the tongue was done with the 
result that the patient ezpcnenccd constant 
difficulty in swallowing Food mucus and 
hquids were frequently sucked mto the lung 
and a fatal pneumorua resulted As was ex 
pected the lesions were rather disseminated 
and a purulent bronchitis was present as well 
os the pneumonia 

Class rv the cmboUc group Is more difh 
cult to define Emboli may come bv the 
lymphatics or by the blood stream may be 
large or small septic or sterile (Homans 2) 
Because of this diversity of tjpe the cases 
need more Individual discussion. Case 16 
at once ma> be labeled a questionable case 
for the rapidity of onset the bilateral in 
volvement, as well as the poor nsk tempt one 
to call It another case of imtative pneu 
moma, Imtation was a. factor in part but 
with so much sepsis present before operation 
we feel that though the imtation paved the 
wa> the source of the pneumonia was most 
probably small embob possibl> onl> bacterial 
(pyunia) from these foci. In the true imfca 
tive type we feci that the organisms infecting 
ore probably those alreadj present m the 
lung which are merely given an excellent foot 
hold- Case 17 after a fair operative recovery 
had on attack of pain in her side followed by 
pneumonia. While improving from this she 
very suddenly died making us suspicious of a 
pulmonary embolus Case 18 ran much the 
same course but the pneumonia was followed 
by a septic pleurisy with effusion, which we 
think is a further argument favoring the 
embohe nature of the onginal infection Case 
19 had an uneventful convalescence for 14 
days when consolidation of the lower lobe 
occurred- There had been no exjwsure or 
other 1 nown factor jet the lesion was well 


marked Hypostasis must be considered but 
with a frcshlj healed wound we prefer to 
attribute the etiology to the setting free of 
small emboli from the field of operation 
through bodily activity 

(Note. — In the following »b»tnict»of we haveitnted 

the pre-opcnitive dlngnosh the pre^jperntivT conditioQ 
ody 10 far ai it hu poauble beorinit on the (nbtequent 
puImopaTT condition- the opcntkin ai^ the postoperative 
conrae. Autopsy CndlDgi stated when proenred ) 

Case I E OB female age 61 May Diapw- 
tis cholccyititu anspldoni of pneumonia. Patient 
wdl developed and nouriihed Ileart and left chest 
normal. 'Die nght chest showed duUncas at the 
ba*e rides and bronchlM breathing Cholecys- 
lostoDiy for acute cholecystitis (?) performed 
patient m dorsal position, amcsthctic was gas 

and ether 6 ounce* end was administered for a 
period of 15 minute*. Operation lasted 35 minute*, 
and the patient was unconscious for i hour and 30 
mlnDic*. The anesthesia was of a good gene^ 
character with no accumulation of mucus end no 
vomiting On return of consciousness the patient 
was nauseated and vomited. The pstimt made a 
fair recovery but puke and respdiation steadily rose. 
In 14 boon the right back we* solid with idle* 
and bronchial brettbing IMilte blood corpuscles 
14 000 day of crpenuion, two day* later n 000 The 
patient died No autopsy 

Case 3 M G mile age 14 December Diae 
nosb subacute appendldlis (?) Patient fairly 
wdl developed ano nourished with heart normaL 
The right upper back and both bases showed dollne** 
with rides Appendectomy performed (no real 

[ irocess) patient in dorsal position Ihc an«thet 
c was gas 50 orygen 10 and ether 1 ounce and 
was administered for a period of 45 ininutes The 
operation lasted 40 minutes. Patient was uncon 
sdous for 3 hours. Anesthesia was well tokciL 
There was no mucus no nausea or vomiting on 
return of consciousness Patient made good recov 
ery on pneumonia regime but had pain in back and 
Increase of signs in right back After 4 day* 
patient better by bsis. Discharged relieved. 

Case 3 ^ | P male ages Apr! Dlagnosu 

foreign body (pui) in tmchcjL Patient s left chest 
dull and breath sounds distant no rile* or bronchial 
breathing Heart normal temperatorc 104 pulse 
136 respiration 50 (Esophagoscopy and bron 
choscopy perform^ tracheotomy with removal of 
pm from Iracfaca patient in Roeers position The 
anmsthetic was ether small amount well takeiL 
Patient made fair recovery Bronchial breathing 
over area previously dull within 34 hour*. Crises 
on the fourth day Discharged relieved on the 
twelfth day 

Case 4. J F D male age 44 Diagnosis, 
megacolon and duodenal ulcer Patient in gooa 
condition thin but well developed. Heart and 
longs normal Anterior gastro-enterostomy per 
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formed patient in dortaJ poiiuoii. The onextbetic 
Tn5 (ai and ether » ounce* and wai admlnliteted 
f r a pjeriod of hoor and 40 minute*. Operation 
lasted I h or and minutes and the patient w»* 
u cMiudo for 3 hour* and jo minute* Tbo 
ancsthoU *a* poorly firen onef taken Rapirt 
U n irregular ^ a variable and Tomllinf 

d rinc operatic P t ent made poor ecoverr 
rapidff failed Olnl al erilenc f pneomoma omv 
alight Ihed in hour*, p bablv f abodt Au 
t pi> lobar poeoiaoni* chr nlc pie nu* btolete 
t bertuloali Ln pet f lung septlnemla (ilrepio- 
jccuj m coaua capiulalui) 

Ltsr 1; J hIcL male ge 5^ Jun Diafnoni 
h\ pemephroma with liter m taaiaac* I'aiieot in 
cU t conJlti »tr> ng well d -d ped and 
n uruhed 1 1 i pneum nia once year* p ovl naly 
lleort n mal tKi murmur* Lungi dear and 
re*ona i n rtlca Eiploratorv Uparot mv per 
f nned u th \nalon nodule in li er paueni n 
d r>al poiltlon The anxathetk n- iher J4 
ou e*, and wo* dmincu re<l t r a pervxt f 4S 
min lea OpertlKin lasted 3 mm te» I pa 
t nt wai oneomcious to hour anJ 45 mi tea 
\nxc*the*ia *ra* well taken Rapid pent o (h 
n itruggUng mu ua or vomitiog No nausea, 
mitlng or cou^ o etum u oaciousoeit 
Patle t made good rKo\ery but in 4 b un there 
acre crackie* in the nghc ba k m 4^ Iwun d (mice 
ligni of cotbuUdatlo IHilse temperaiure nd 
respiration up Died in 4 iai'i Tvptcol 1 bar 
poeumonU Good reacu n V u( p>> 

fAar 6 II female ag 4 February 
Dlagrxals chronic appendi itis <’) duodenal uker 
( ) Pat cat aoemk and u lernourished Heart 
normal and 1 da dear Epigastric Indiloo ap' 
ps dect my patient In 1 rul podikuL Tb ana:*' 
thetk vii ether ounces and was admlmsto-eKl 
fra period of i bour and c ounucea The aiue*- 
theiia wa* well talen. There wai peat peratire 
nausea, -o mi Uog, and headache no shark. Patient 
made fair recovery with some vomiting on Lbe 
following day in 24 hours conaoUdatloa at both 
bases Cleared p n 4 da\-a. 

Cs*i 7 H, B maJ age 36 Februarr Diagno- 
sb duodeoal ulcer Patient had chronic brDu.hjtb 
and coarse rile* in left long when admitted Wait 
ed 10 dart before operation Heart normal In 
folding of ulcer and poateoor gn*tro.aitm»l mv 
performed patient in doraal posiilon. Tbe «n«^ 
thetic was ether, *2 ounces, and was admlnbterrd 
fra penod of i hour a d 40 minute*. Patient wa* 
unconscious for 4 hours and 45 minutes. Anes- 
thesia wcD taken. There was postoperative vomit 
bg DO shock. Patient vomited much on day feJlow 
Inn the opmatl n. Temperature p In 3 dayi 
rile* and foetkm mb consecution at both 

base* Cleared up In two weeks 

Case 8 C (j male age 65 AprlL Dlagnoals, 

S ylorlc nicer Patient an old man m fair condition. 

ongs dear nd DomaL Pyiorectomy Twt poote 
rlo gastro-enterostomy p^onned. The an*»- 


thetic was ether to ounces, and was administered 
for period of s bonri and t 6 mlnntct. Operatlce 
lasted t honri and the patient was uncontdooi for 
3 hours. Anjcathetic was wcD taken. Somoabo^ 
Patient nude a fair recervery On tbe following day 
there were marked sign* of consolidation innoti 
dicste Died on slvln day after operatkm. No 
aut pay 

Ckse 9 C R.. iemal^ agebs May Diagooili, 
'arcinoma of cervix Pauent Id very poor ccmdidoii, 
amcmic chronic bronchitis with anenjism (lub- 
davkular) markcdlv orterioscleTOttc Eidiioa 
pedunculated malignant polyp patient In Htbototny 
posiiioD Th onaathetlc vrai ether (record mining) 
Sh rt operAUon. anmstheaia weD taken. Day after 
operatloa, temperature reaplratkin elevated, coogh. 
Temperatu e [rTegular 6 daya doling* at both 
base* andden nse In tempemtnre ( 01*) sixlk 
day urotiunaL D ed on twelfth day No aa 
iop*v 

Case 10 S F male age jo, February Dlag 
m^ia, iuodenal ulcer and gall-bladder adhesoia 
Patient lo c ceUent condiuon. Heart oonnal and 
lungs clear No riles. Infolding nkar and poate 
no gasiro-emeKatomy performed, patient In dona] 
potJuon Tb aiuestoeuc wot ether ib onnm, 
and was adcninbcered for a period of t boor and 43 
minutes Palleat was unconsdous for 4 boon, 
nruggbng in hrft luge no tbocL Second day 
there wu coDScJldjUon of both basg lasted u 
days. Rec o TBe d . 

C Ase 1 G H D , male, age 85 ApoJ. Dlag- 
oovu fccaJ bitula following perforate duodeaii 
ulcer 9 weeks prevKOily Patieot Id fair condition. 
Heart and lungs ciear Resection focal fistola 
perfonsed paiient in dooul poolUoa. The tnea- 
tbetk was anestbol, 3 ouneg ether 8 ounces, and 
waaadounbteredf r a period of 40 mlnutcE. Op«a 
tJon Lasted 50 min tea, and ancatheala was weO 
taken N struggling good respiration and color 
DO m CU*. Patient made a fair recovery Devri- 
oped pneumonia on Kcood day in kft lower bbe. 
Died on th hfth d*v White blood corpusda 

600 on day of death poor reaction. Autopsy 
lobar ^ oumonia healed ulcer daodenom aiteiio- 
tcleraais chronic localiied perltooitia. 

Cabe P N F male, age 58 April Disg 
Doais lorcoma of the bladder I^tlent had hbtery 
of pneumonia 5 years prerloos and much coughing 
alnCQ. Babbhng rtlg both ildea, no dullness 
heart normal Suprapubic cyitoatomv performed, 
patient in doraal potion. The anjgthotlc *^“ 1 “ 

d oxygen, and was administered for a period of 
45 minutes. Operati n lasted 40 minutg and pa 
tlent wras unconscious for i hour and 10 minules- 
Ancsthetic was well taken, no ftroggling good 

condlbon and no postoperative nausea or romlting 

On th second day pulse, ttmpersture, and rgplra 
tion up Purulent spuium pain and cough worse, 
third day process left base (bronchlectasii?) Died 
in 6 da)**. No eramlnati n of chest. Abdominal 
Incislo only 
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Case 13 S S female, age 44, December 
Diagnosis adenoma and cj-st of liver Patient 
in poor condition Lungs negative, clear heart 
normal Pneumonia 3 weeks previously Removal 
of cjit and contents patient In dorsal pxKitlom 
The antMthetic was gas and ether ii ounces and 
was administered for a penod of i hour and 30 
minutes. Operation last^ i hour and 40 minutes 
and the patient was unconscious for 3 hours. Pulse 
poor toward close tome shock no vomiting 
Three da>a after operation there was consolidation 
in nght lower lobe Resolntkm lo dal’s Discharged 
relieved 

Case 14. F St A male, age 70 May 
Diagnosii carcinoma of the stomach. Patient 
In bad condition with cardiac arrhythmia and many 
riles both tides. Feeble old man. Partial gostrec 
tomj and postenor gastro-coteroitomy performed 
patient in dorial position. Aiuesthetlc was ether 
18 ounces, and wai administered for a penod of a 
houn and 35 minutes. Operation lasted a houri 
and 3s minutes and patient was unconscious for 6 
hours. Anirsthetlc was wdl taken, no itrugrfng 
respiration normal goodl color fair pnlie. Long 
operation and no evid^ence of tbock Patient made 
recovery Cardiac condition became grad 
ually worse fourth day poeumonia in right nose 
poor reaction. Died on tirth dav Autotvy 
lobar pneumonia In right upper lobe artenotclcro- 
lis chrome passive CO DgettKin emphysema of lungs 
opendN’c lesion and cancer of itomach tepd 
crala (streptococcus) 

Case 15 J hi male age 48 ^lorch Diagnoalj 
recurrent caMnoma of the tongue. Paticni had 
emphytematous chest with few riles. Heart nor 
maL Resection of tongue performed padent lo 
reversed Trendelenberg positicm. The aniesthetlc 
was ether 16 ormces and was admlniitercd for a 
period of 1 hour and 17 minutes. Operation lasted 
50 minutca and patient wai unconscious for i hour 
and s minutes. Struggling and exdtcment going 
under no ihock. Patient made good recovery. 
dirt> mouth could not twoUow aspirated food and 
tali\'a worse day by day Temperature gradually 
rote. Died In one week. Autopsy hypottatic 
pneumonia purulent bronchitii streptococens 
tcpticarmia, 

Case 16 M F R. female ago ^5 March 
DIsenotU, pyelitu and pTOnephrosis. Patient 
poonv nouriihed and old. Heart and Inngi clear 
Temperature 100 bladder trouble for ym*, acute 
for 5 months. Cjttoscopy performed padent in 
lithotomy position. Amesthctic was ether (record 
missing) Patient ran down hill tteadfly On the 
fourth dav developed a cough. Bronchial breath 
Ing both bates progressively worse. Died. Autopsy 
cystitis right ureteritis right p>‘onephrosls left 
p>-elltis. I^bar pneumonia (bOateral lower) sepU 
camua. 

Case 17 D D female age 54 September 
Diagnosis cholelithiasis. Patient in fair condition 
obest Lungs normal Sjttohc whiff and tome 


arrh>thmia, Cholec>ftectora> and appendectomy 
performed patient In dorial position. The anaa 
thetic wai ether 18 ounce* and was administered 
for a period of 45 minutes The operation lotted 
40 minutes and the piatlent was uncontaous for 
3 hours No eidtement good general condibon. 
rapid operation no hrmorrhage Arucsthesia well 
taken There was poitoperative nautea and vomi 
ting Patient made good recovery Developed 
pneumonia on tenth day from which the teemed 
to rally Died Buddemy on twenty fourth day 
No autopsy 

Case 18 J \ male age 60 Auguit Diagno- 
sis cholecystitis. Patient in good condition. Lungs 
clear no rklcs Lyiis of obstructing bands. Antes 
thetic wot no^■ocaine gas 35 oxj-gen 10 ether 
8 ounce* and was administer^ for a period of i 
hour and 18 minutes. Operation lasted for i hour 
and 15 minutes (Anaathesia report mcomplete ) 
Patient was normal for ten da>’* developed pneu 
monla on the fourteenth dav Fluid signs 8 
oonresof dirtybrown bile like fluid with streptococ 
ci Died In 7 days No autopsy 

Cake tg E \\ male, age 59 July Diagnosis 
duodenal ulcer Patient’s lungs normal no riles 
Infolding ulcer and posterior gastro-enterostomy 
perform^ Anresthetu: was ether 18 ounces and 
woa administered for a period of 1 hour and 55 
minute*. Operation lasted i hour and 45 minute* 
and the patient was unconscious for 3 boun and 30 
minutes No struggling pulse nornm no mucus 
general condition normal Patient normal for 14 
da>*B then consobdaiion of nght lower lobe which 
lasted 10 days and then deared up Relieved 

Broncbopitaimonia This is the most fre 
quent complication we hav’e found in our 
Bcncs and it also falls into fairlj defimte 
groups similar to those discussed above under 
lobar pneumonia. First, there are certam 
cases m which there was a pneumonia already 
present at the tune of the operation. C^ase 
I IS an example Cose 2 had dyspnoea and 
rfUes on entry and m spite of local anaathesia 
dev^oped a pneumoma which was probably 
inapient at the time of operation. We feel 
that Case 3 should be considered separately 
Local anxesthesia was followed by pneumonia 
m two days Our only expbnation is hypos 
tasis m a patient 56 years of age although 
It is possible that some pulmonary pathology 
was present and overlooked m the pre-opera 
tive examination 

In the imtaUvT group the lung condition 
develops withm i to 3 days of the administra 
tion of the anaa thebe. Cbses 4 s b and 7 
ore undoubtedly to be placed in this class 
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CoK 4 had had a prt\’k'U 3 aruathcau abortlj 
before entrance to the hospital and this com 
buic<l Tvith the imtatlon of the foreign bod> 
had c\identl> resulted m a beginning pneu 
monia which was further dc ’eloped b> the 
emharrassment of a second ctheruatjon. 
Case 5 was 70 jeors of ago and had a modcr 
atelv emphvscmat jua lung Coses 6 and 7 
depend more fuU\ on the onresthesia for their 
cdologj In 6 a prolusc secretion of mucus 
embarrassed the anfr^tile«la while Case 7 
though onl> on the operating table one hour 
and thirt> minutes did not recover for four 
hours and one half frjm what must hav'e 
lieen on tmneccssarilj deep amcsthesin Case 
Q mav cquallv wcU be put in this group or 
das Ihed under the eml> be ts'pe unte there 
wa a septic focu> prei>eDt Because of the 
prevnou aruestlKtuuti n t nsider that it 
was liable to this complication Cax; 10 is 
especiallv inter istuig a ttu prcbence of a well 
defined pneum nu j; dni before operation 
Vi IS noted Whethjtf thcr was stUl some 
light residual prot-ev which the onjEStheaia 
lighted up or whether it was sunph an imta 
tl\^ type with the locaJuati noftbeorganisms 
on a prevn au h prepare i Mill it is difficult to 
SIN •^t an\ rate dut frecjutions irere taheo 
in this case a wait of ntorlv hvc weeks and 
then spinal anitsthesia with a jJight amount 
of atuesthol so that thi is tniij on unavoid 
able comphc4ition In this group of 6 coses 
4 presented a pre cm ting lung pathologj 
(459 and 10) while the remairung cases 
( 6 and 7} we must admit seem to result chitflv 
from the effects of the ana-^thesii. 

The aspiraticn of fxxi or munis senes as 
the factor resfJonsiblc for a lunited number 
of bronchopneumonia^ Coses n and 13 
have as their detmite cause the aspiration of 
food and It was neccsson to resort to nasal 
feedings In these case*. Case 8 had a definite 
bulbar paral>-aas which opened up the avenue 
for the aspiration of fo^ and mucus gnd 
adds another instance to this group Thus 
there were three cases nth aspiration as the 
detmite factor m their eDoIogv 

In the embobe group we clossif) the great 
est number of our hronebopneumonias Some 
of those cases arc part of a general process m 
which septic emboh lodge m the limgs and 


other v-iscero, causing p>’Bsmia or eren general 
scpticamufl \Tt we Include them here becaosc 
of the clifficult> in drawing the lines more 
cIoscI> Examples of this type are Cases 

14 and 15 Ca3c 16 showed rAlcs and dullnQs 
in the nght back, before operation and a lub- 
phreme abscess but it was over a week before 
the pneumonia developed m the left rlw»it , 
This may be ciplnincd by extension thm ngh 
cither the IjTnphabcs or blood stream as m 
Cases 14 and 15 Case 17 is an undoubted 
embolus directly following the passage of 
sounds Case 18 maj also be placed in the 
embolic grcnip because the pneumonia did not 
develop until the second week and then only 
after movuig the patient from a closed to a 
tent ward The exposure as reccntlj sag 
gested b\ Boothbj (3) may have b^ an 
unpurtant contnbutory factor in this case. 

Another interesting possibflitj os a factor 
in the cau^oon of bronebopneurooma is 
frequ ntl> mentioned iu the htenture on 
malignancy It ts claimed that metastases 
Ixigc in the lung cttpillarvs and that the in- 
flommaton process thus aroused »»7iIan!H 
the resulting pneumonia (Retn, 32 ) If this 

15 so It is possible to account for Case* 19 
30 and 31 of our senes. Our pathological 
sections of the lung were too limited to (diow 
a thorough Investigation along this line but 
in such slides os were available we were unable 
to locate on> malignant tissue. 

Case 33 IS included here for completeness 
onh for it is secondary to a meoiastimtii 
with extension to the lung tissue and B 
dheussed under that beading 

Case J B msie 50 Msj Dlafoosh, 
loFniiul hernia. Patient b lunfs fata doUncM sad 
riJes D right side Radical cure (BoMlnl) aod ap' 
pendectoTOV thronth hernia aac p^onned patienl 
n dorsal petition The nxstbeLlc was ether (no 
record) 1 ng operailoiL FoUowlnff operatio pQ 
tieol temperature up one week. Patches of 
broochopncuiaonla 

Case E 1 L female a« 6t Tamtar^ 
Dlofiiosls oibfllral hernia, P tient la fair con- 
dition dypaixrfl numerona riles, very fflt do m r 
murs in heart. AiUESChetic was local (oovocalne 1 
percent) bat temperature pulse, andrespira 
tion up, T\ 1 ilte blood-corpuscles Increased. Bron 
bopoenm nia both base*. lived 3 dayi bo 

‘op«> 

Case s J L male, oje 56 Aufust DIa*nasa 
inguinal hernia Patient normal tuDgi dear aitb 
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•light sjitolic murmur Radical cure performed 
with patient In donal postion. Local aiuathealft 
admmiatcred. Trro davi after operation tempera 
ture pulae and respiration up Pneumonia right 
baac. Recovery In 6 days. 

Case 4 F G mole age November 

Diagnoaie peanut in trachea (ie\*cnU houra data 
tion) Breath •oundi modified with many tUa 
and crackles especially in left Broncboicopy 
tracheotomy and extraction performed patient in 
dorsal poaition. Ether anaathetic administered 
(no record) EK-ipncea day following operation 
temperature 106° Two days later brooch W breath 
mg left ba^ Temperature 105 Small area of 
dullness. Ten dayi later much deker same dgn* 
then cleared up rapidly 

Case 5 H M male age 70 October Diagno- 
sis duodenal ulcer Patient old man with emphy 
sema no r&les. Infolding and posterior gaatro-enter 
ostomy performed patient m dorsal position- The 
anesthetic was ether so ounces ana was adminis- 
tered for a period of i hour and 25 rmnutes Opera 
Uon lasted i hour and 7 minutes and the patient 
was unconscious for 4 hours and 25 minutes The 
anesthesia was well taken. Day following opera 
tion dullness and r&les bronchial breothLig and 
patches which Lasted 9 days then cleared. 

Case 6 J E . male age 20 hfay Diagnosis 
inguinal henua right Patient in good condition 
lunp nor mal Radical cure (BassLni) performed 
patient in dorsal poeiuon Amesthede was ether 
14 ounces and was admloiiteted for a period of x 
houi and 10 minutea. Operation bxt^ 1 hour 
period of imconsdonsneis doubtfnl much mucus. 
On second day patient had patch of pneumoiua at 
nght base which lasted i week. 

Case 7 L. Z. female age 40 November 
Diagnosis fibromyotna uten and lacerated perineam 
Patient in excellent condition heart andlungsoonnaL 
Supravaginal hysterectomy salplngo-oophorec 
toi^ and perineorrhaphy periorme<l with patient 
In Trcnddenberg and utholomy positions. Amrs- 
thetic was gas and ether 12 ounces and was ad 
ministered for a period of i hour and 25 minutes. 
Operation lasted i hour and 15 nunutes and the 
patient was unconscious for 4 hours and jo minutes 
Respiration shallow otherwise normal Two days 
later developed pneumonia pam in cheat Pulse 
temperature and respiration normal In 6 days 
Recoi'cry Home on twentieth day 

Case 8 F P male age 38 January Diagno- 
sis of abscess of brain (O final diagnosis acute 
non suppurative mjelitis. Pauent well developed 
and nourished- Lungs normal bulbar para!>'ils. 
Right subtemporal decompression performed pa 
tient in dorsrf position- Anaathetic was ether 
(record not available) Patient died on following 
day no lung findings recorded clinically Autopsy 
fo<ral pncumonii^ Irfl lobe scattered. 

Case q ECS female age ^ March. Diag 
nosiJj oitcomyelitU radius. Patient In excellent 
condition Indivoa, curettage and drainage per 


formed patient in dorsal position- \j1iE3thrtIc 
was ether (2 operations) Swnd operation ether 

1 ounces was administered for a penod of 15 min 
utes Operation lasted 15 rainutra and the patient 
was unconsaout for 30 minutes Struggling and 
excitement pulse 128 After operation patient 
developed cough White blood-corpuscles pulse, 
temperature and respiration elevated patches in 
left lung normal in 2 weeks. 

Case 10 W male, age 34 July Dlognoals 
compound fracture of both bone* of the leg 
Patient on entry had pneumonia in right back 
Diagnosed chnically and by X ray waited ^3 days 
for func condition to subside Open reduction and 
bone plate performed patient In dorsal position. 
Anicstbetlc was spinal, stovaine I 5 cubic centimeters, 
Anicsthol, 3 ounces administered for a period of 
45 minutes. Operation lasted i hour AnJi*- 
tbcsia was well taken. Day following operation 
temperature loi pulse 100. respiration 28 to 30 
No report m history on condition of lungs. Up In 
one week. 

Case I! W E , male, age 64 January Diag 
notU^ caxdnoma of the tongue Patient b 
condition with heart and lungs normal no mes 
DUsection of neck b first stage partial excudon of 
tongue second stage 15 day btervnl patient in 
Trendelcnberg position. Anasthetic was ether 
14 ounce* and was administered for a period of 1 
hour and 1$ mbnte*. Operation lasted i hour and 

2 nunutes patient un conscious for i hour and 45 
minute*. Patient made good recovery had diffi 
cnlty in fwallowbg and wa* ied by nasal tube. 
Two day* later pam b chest m 3 days dullness In 
nght back. Became gradually weaker and de> 
vdoped cough m 10 dnya Fluid and patchy 
coosoUdaUon m right bock. Died b 23 da^ 
Autopsy empyema and bronchopneumonia, right 
emphysema purulent bronchitis. 

Case 12 L. S male, age 2 March Diagno- 
sis retropharyngeal lymfh-glands tuberculosa, 
and sentlacmia Patient b poor condition labored 
brcalhlDs lungs normal Tracheotomy performed 
patient m dorsal position. An**thetic was ether 
(no record) Patient had asjilrated feedings 
Second day of ter operation developed dullness and 
bronchial breathing In right upper lobe Died. No 
autopsy 

Case 13 I G female age ii months \pnl 
Diagnosis deep abscess b neck otitis p>*dltls 
abscess b leg and septicemia. Patient In poor 
condition temperature 103 pulse 138 rcsnlratlon 
48 stupor Patient very skV Indslon and clrabage 
of abscess of neck performed Arucsthetic was ether 
(no record) Patient developed within 3 to 4 days 
a patch at left base which cleared gradually 

Case 14 A B female age 4 months January 
Dlognosa cervical adenitis and empyema Patient 
had eczema all her life Worse on scalp now than 
ever Patient well developed and nourished with 
heart and lungs normal Inasion and drainage of 
cervical abscess twice. Aruesthetlc local (twice) 
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Three to four dav* later developed rile* with 
shifting dullne» r»} iho ed icettcred tenons. 
Died In 3 eeeka, 4 hour* following • chest Up 
ilutd was thick ambe colored Aut psy coo« 
fl ent bronchopneumonia, empvema, and Kptt' 
cemia 

Caie 15 C Vi male age 6< NoTcmber 
Ducnosb hyperoephr ma Patient pooriv nour 
bbed with lung* rmal Nephrectomy poformcd, 
patient in lateral klloev poutioc \njcsthetic was 
ether (do record I Pati t had irregular tempera 
tore ami pulte n day f llo»l g operatlo no note 
matin CQ irregular On twenty thirj day had 
sndden rise in temperatureto 4 Died ntwcntv 
ninth day after opemt an riles throughout ngnt 
chest. A top*\ aepdezmia ( treptococ-us) sup- 
pnmtJ 0 pneumonia chronic pi riia abscess of 
right knee arterutcl osis. 

Can 6 F B male age 6 December Dina 
noaii, subphrenic becess. Pat e t m poor coodt- 
Uon. Ifeart aod lunrt rmaJ bcalterlng rites 
and duBoesi in right oa k IncLi n nd drainage 
performed Anassth ti was gaa and x\gco abort 
operation Anicith uc was edminiatered for a 
penod of to minutes and the operat n tasted 10 
min ta Patient wu unconaaoua for 10 mio la 
Patl nt made fur rec very but chj Impro meat 
followed. Betts f a fon da\s then devd ped 
pDetireonk on tbe eighth day in I ft ebau DM 
on hfteenth dav Suspiaou* of ngbt poeum nU 
tH the time. N a t ^ 

Case 17 J U male age "“o November Dtag 
Doais, uncture urethra Fauent oil m^n with 
efflphxaema in good condiUoa Penned section 
performed patl nt in lithotomy poation Ajua- 
thetk afts eths (no ecord) Paittn: ild nictlx 
for ro days sonnda passed and on neet day patcha 
inUftcfaat Died in j days. Noantop^ 

Case fi R. C male, age 4 J Ir Diagoodis 
pyelltts. Patient In Donnal co dloon except fo 
compiamt. TemjMature 1 6 respiration 35 
Appendectomy with drainage pjerformed Aiues- 
thetiewa* ga* and etho (do record) Patieat nude 
good recovery On fourteenth day (t dsvs afta 
tranifa to tent) had chill Pneum nis for i week 
then normal, 

Case 19 II C female ago 58 November 
Dlagnosb cardnoma f the b eajt. Patient la 
poor coDdltlon with rila both sida systolic mar 
mar Ampntatkm of breast sod dissection of sHltn 
performed Anesthetic was ether 3 ounca and 
was administered fo a period of h ur and 5 
minuta Operation last^ buur and so fninnf^ 
and polient was unconscious lor j hours and S3 
minutes. Small amount f nausea an I vomltiot 
on return to consdoosnea P qc t nude a good 
rtcorery In t weeks had gradual onset of broncho- 
pD c um oai a rapsdlT worse Died on twenty-dith 
dar No aut piy 

Cue jo, C ilcC male age 60 ilay Dlag 
nous, card ma of u mach Patient in Idr 
conditio obese \ X emphj-sema shady p««t 


history tuspidoos of chancre. Anterior gutio- 
enterostomy perfonned patient In rertrsed Tren- 
delenberg pcsltlon. AnmsthetlcwasetheT tyooncei, 
and was administered for a period of i hour Oper 
atson kited 45 mlnata and patient wu ancotuaoQs 
for hours and 5 mlnatc* No posloperstira 
trouble mewthesla weU taken. Patient made poor 
recover) cyan tic clammy In 10 boars, broniio- 
poeum nJa at left ba*& no Improvement with 
ttunolau n. EHed in 30 hoars. No autopsy 

Case 2 CP male ago 45 February Diag 
Dosk brain tumor Patient in fair conditkn with 
hcert and lungs normal marked cranial prtasare 
total disonentntioD. Subtemporal decompresdoa, 
right performed. Anttsthetk wo* ether No es- 
pcidal shock short operation lasting i hour Pa 
tlcDt made no real ncortry Poke and te mp era 
t renpatoDce. Disorientation. Died. Autopsy 
hypernephroma bronchopneamoak In right lower 
lol^ perforation of cnophi^ metastasis of brain. 

Case 2 D OD male, age 30 Norembet. 
Dkgnosk cardnoma of the tongue fully presented 
under mediasdnitis. 

Brcnchilu In the djacussioa of thu pcl- 
monttr> compUcaDoo It must be pointed oat 
that there arc undoobtedly numj more ok* 
of bronchjtoa than are here recorded Often 
the house officer fiilb to male a note os t 
tniAsiest condition of this hind and conse- 
quenUy nnless it is of a more severe nature 
it is not Noperi) dassffied in the hospital 
records. The coses discossed here had a 
severe bronchitis m do ense clearing up under 
6 days We have divided the group into 
simple uncomplicated bronchitis and bron 
chicu complicated by nssodation with other 
lung pathology Two cases had pathological 
proccasew m the lungs previous to operation, 
and It seems rwisonabJe to assume that the 
ether acted os an irritant and assisted In the 
dascminatian of the aiready present focus. 

Case 1 IS an example of poor surgical Judg- 
menL We feel that the man in this case was 
exposed to an unnecessary surgicai risk in 
that ha condition, duodenal ulcer was not 
one which demaiKied immediate surgery and 
that toleration cffuld mdi have been de/ened 
to a tliTiff when the lesion at the right apex was 
quiescent Cose 5 on the other hand can 
be placed in the excusable surgical risk doss 
as the gastric cardnoma demanded operation 
at once, and the long patbolog} of necessity 
was a secondary consideratloiL The fact 
that 9 ounces of ether were poured on the cone 
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lor a sliort operation of 30 minutes points to 
a factor that might have been better control! 
ed in case Case 2 must be put down os 
an irritative type since on the day following 
operation his lung pathology was marked 
And his previous condition was nonnaL Un 
tortunately his anasthesia record was missing 
so that a complete criticism cannot be made 
Cases 3 and 4 however had considerable 
trouble with the anxesthesia and there was 
much mucus and difficulty in getting free 
exchange m the lungs in both cases Case 
3 stopi^ breathing and artificial respiration 
became necessary The amount of mucus 
mentioned had probably a direct bearing on 
the etiology in these cases and we think they 
properly belong m the annathcsia aspiration 
class. In Case 3 the trauma of ortifiaal 
respiration is an additional predisposing fac 
tor It 13 this type especially in which we 
feel that a more expert anaathesia would serve 
to d iminish such comphcationa Case 6 
occurred in a man who was at the outset a 
very poor risk. He had had a previous trans- 
fusion to prepare blm for his second operation, 
and his bronchitis may be regarded as a 
natural occurrence m a run down individual 
who has been exposed to long etherisation. 

Bronchitis in ossoaation with other long 
pathology is both natural and obvious There 
IS one case 7 which merits a more complete 
discussion. To begin with, there was evi 
dence of pre-operative long pathology at the 
nght base After a long epigastnc operation 
the patient was in a fair condition for 6 days 
At that time there was a rise in temperature 
bronchial breathing and profuse expectora 
Uon which continued with about the same 
intensity for one month. A succession of 
pleuritic rubs phlebitis in the pophtenJ 
region and more friction rubs followed and 
throughout the next month there were signs 
in both lungs which were vanousI> interpreted 
The medical consultants considered the diag 
Qosis to be probable diffuse capillary bronchi 
tis or at most bronchiectasis on account of the 
profuse sputum. The X my on the other 
hand showed an area of density m the left 
upper lobe which was considered to be a 
possible lung abscess The subsequent 
course dunng which the patient made a 


gradual but complete recovery seems to 
confirm the medical view rather than the 
roentgen ray findings and we have classified 
the case as a severe diffuse capillary bron 
dutis It IS a well known observation 
nevertheless that a small percentage of lung 
abscesses heal without surgical Interference 
(Lord i) 

In this group 3 of the 7 cases presented 
dehnitc pre-operative lung pathology one 
was 60 anfiemic that a transfusion was neces- 
sary to prepare him for operation, and a 
fifth case had artificial respiration on the 
table and an nna^thftsm which was very poorly 
token throughout. Post operative pulmon 
ary complications were almost to be expected 
m these individuals The effects of ansssthe- 
6ia may be held responsible for the remaining 
two cases 

Cas* I F S male age aS September Dlig 
nosU duodenal ulcer Patient atim dullness m 
rifibt apex sibOant rtles diminiabed breatMog in 
whole right lung Whispered fremitus u greater 
In nght apet. Pyloreciomy and poatenor gastro- 
enterostomy performed, patient In dorsal position. 
Anothetic was gas ana ether 14 ooncei and was 
administered for a period of 1 hoar and S5 
minutes. Operation lasted i boor and 35 minutes 
and patient was unconsQons for 9 boun and 35 min 
utes. Struggling excited othemse aniesthesia 
was well taicn. No nausea or vomiting on return 
to comdouaness. Day following operation tern 
peralore xoi -i 03 pulse 130 respiration 34 
Cough. Recovery in 6 days. 

Case a MB mal^ age 30 AurusL Diagno- 
sis, cbolellthlasb Patient well aevdoped and 
noumbed lungs clear no riles. Amesthetic was 
gas and ether (record misdng) Day following 
operation riles much tputum. Temperature loi* 
and pulse 90 to 100 descending in 6 days 

Case A H T male, age ca March Diagnosis 
duodenal ulcer Patient well developed and nour 
Ished lungs dear no riles Infolding ulcer and 
pestenor gaitro-cntcroatomy performed patient in 
doraal poaition. Amrstbelk was ether and was 
administered for a period of i hour and 40 nimutcs 
Operation lasted i hour and 35 minutes and patient 
was unconsaous for 2 hours. Amcsthexia was poor 
ly taken stopped breath!^ at the start artilldd 
rcspirmtion respiration irregular throughout. Con 
slderable mucus nausea and vomiting on return to 
consdousnesa. Six days after operation tempera 
ture loi respiration 30 RAles ail over chest 
cleared in 3 days. Two dav mterval then tempera 
ture rose to los respiration 35 clearing 6 days 
later Another attack with sore throat and cough 
lasted 3 days then normal 
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CajE4 R L f«na] igtji M*ith DiAgnodi, 
cfcolccynitb Paucnt dJ dc eloped and nouriahed 
wlli Jung* and heart nonaal 00 rtJea Cboiecya- 
Icciomy ptrfcrrmed ih pat tnl In doraal poriltei 
AnjrttheUc ether 8 ounces and waj adminlater 
ed for a pwnod f 45 minutes Optratlon lasted 
4 minutes ani pat ent waa nconaaoua f hurt 
and to min tes ConsiderabLc mucus anesthesia 
well taken K mituig on r turn of consewusneta 
Few daj* fier ptrati n broach its fairly severe 
8 days uue rAJi=, in both lungs but no duIlncM 
•vubiided 3 da later 

Lises M C t male 5048 Jult Ihafiiosls 
carUnonui f t mactu 1 alk t ricU dcstloped but 
poorly Dourrdietl I gs ih -a duUneu in I It apet. 
turpi rai r\ Lipur t mv itx per bt carcinoma, 
l»atlent In A rsal push Vnestheik aus ether 
nces and was dm mate ed f r period of 4 
mm tes Oper t lasted 3 mi tes an i patient 
was UECOEkCi if I h ur od 40 rrdnutes Ana» 
tbeila aas sell tak no vurtut ng n r turn I 
consdousneai H d temperature 10 for the best 
7 da\i after perau n \ n* te 1 1 cause Sue 
n recordi Ighth d 7 ongh d rtlct. mndv at 
bases m re right dimlnbiKl resonstKe brunchinJ 
b entW e rtsulliit n 6 ii\-s Wanng p 

Still bad riles o lisch rge 

Case 6 T M male i y ^ gust Dugnoais 
carcin ms of st ouch (Operation aa for gastric 
ulcer Vbut dugrioas nu 1 w eral mo th bt 
n«<.o 1 pbmt nl Patl t^eHle eio(>«dand 
ruhed pul 1 ogs ry rmul irtrrtma transhisl o 
before pwaii n (msirot mv "s terltailo (or 
ulcer lesser ‘un t e an I pusten r gtstro-eoteroa 
tomv pirt rmed paiH t m d rani post! kiun 
Lb tic « th houei iaai admt istered 
1 a period 1 Hour d i minaics Opermu n 
Luted hour a i 1 min tes ani pat i au n 
onsclouk for I b< n and 5 minutes Pulse 0 to 
U4 t 6 Iher Ise r mal \ omiting 
ret m t 'oilm.ious ess Da\ f li auig >pefat d 
had CO gh ani sputum seconi day temperat 0 
os* pulse 10 diffuse sc -e e brooch tis ovc entire 
cbesL On b(th dsy patient wu oonnai again 

COUPUCITED lYTE t Si ZItTED TMtH OlHrK LPNO 
P \TI10LOO\ 

Case 7 E F B male age 51 December 
Diagnosis, ulcers 1 stomach and d odeanm Pa 
tient falriy acll developed and ourlihcd rather 
thin Heart rmal 1 ngi slight dullness behind 
at right base Ficision uTcer I st marh pbcatio 
pylorus and pasieriorgasuo teroatomy peri nned, 
patient in cknal pontton Lmesthetlc «as ether 
4 ounces an 1 wu adminntered f a period f 
h r and 50 minutes Operalkin luted hour and 
45 minutes nd patic t «u unconsoous fo 4 honra 
and 5 minutes Leo ral condition ^ood fair 
pulse and lo . some mnciu do vominng Day 
f Uowing operation vomited brm amounts f blood 
Si data bter had tightneu ”of chest broDchbl 
brenihlng Temperatu c pulse 90 resplra 


tion 5 KI given much sputum, pcohiie 
toratioD and same chest signs for about i merntb, 
then |de ride rib of left axilla, followed by phleUtli 
In left popble&l space January 6 chest deu 
ed, January 6 fnction rub right axflb cough, 
■putom through January lledlcal consultants 
probably diJlusc capUltry broncbltli or broDchfcc 
tasis February * X ray shows area of duHam 
left upper lobe ^lung absorat too diffuse for open 
tio ' February s hings cleared again but cough 
continued Gradually cbest signs and cough Hlxp 
peared. Dkcharged relieved 

Cases J M mnL ago 48 March. Dlagnoilb 
recurrent carcinoma of tongue Resection of toimje 
periormed fuflv presented under lobar pMumonk. 

In the pneumoma and bronchitis groans wt 
hfl\'e tn^ to demonstrate that In admtion 
tj the effccLA of the omrsthcSHi factors pre 
dtixuang to lung cumpUcalions ait almost 
m\anablv present \Vc do not mean by the 
that the anasthesta plays no port in the re- 
sulting pukiionary processes for wc agree 
with ^Umg (47) that the aspuntjon of moou 
and mouth contents dunng onrestbesia con- 
stitutes an unportint factor m the productwo 
of these lesions e wish to emphaiue, 
howewr that thn> latter factor okine onlen 
augmented b\ strpsis in the mouth or indif 
ferent administration of the anssthetic h 
seldom u/hoent to cause lung complicntiom 
Id all but 5 of the 47 cases in the^ groups, 
factirs were pre-M.nt in addition to the an»- 
tbe la 

Pleuruv Cavm> of postoperati>‘e pleurisy 
os ircll as of bronchitis often fail to be re- 
corded and wc leel that there must be many 
ithers unj\-ailable for tWs scrie*. Seven 
cai<s arc reported TVe have divided the 
cases into two daises AimpU, diy plastic 
pleurisies and pleunsies complicated m some 
manner as bj effusion or association 'with 
other lung conditions. We are inclined to 
bcliLve that the ordinary dry type is usuaDy 
the result of an embolic process n mv ill 
sterile blood-Jot breaking off at the site of 
operation and tinchng lodgment m the distal 
lung capillaries The associated mffammatory 
reaction due to infarction leads to fnctiOD 
rub and pain, and the postoperative history 
seems to bear thit out The onset is as a rule 
sudden, usually at about the end of the 
first week, or ten days when the paticnl 
begins to be more active the pain and inctian 
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immediate and there is no accompanying 
fever or leucocytosis Cases 1 3 and 4 
appear to be defimtely of this class Case 
3 had a very evident etiology in a tuberculous 
lung process which was recognised before 
operation. Due precautions as to oniesthesia 
were taken m this msf; but when the nature 
of the operation is considered it seems to us 
that it was unnecessary and that the result 
might have been expected The medical 
consultants regarded the postoperative con 
dition to be of tuberculous ongm and the 
association of pleurisy with this etiological 
factor IS so well known as to merit no further 
discussion 

The one case of pleurisy with effusion has a 
probable explanation m that the patient had 
extensive caremoma with metastases On the 
seventeenth day after operation when the 
patient was up and movmg around prepara 
tory to discharge she had sudden pain m 
the chest, possibly a metastasis and two 
days later a rapid accumulation of fluid to 
the level of the right scapula. 

Cases 6 and 7 complicated by assoaation 
•with other lung conditions such as pneumonia 
ore dearly only a part of the larger pathologi 
cal process and have been more fully discussed 
under the latter dassification 

UNCOltPUCATlD (dev PLAffnc) TYPE 

Case r A B female, 44, November 
Diagnosis cancer of itomacb Patient well de- 
veloped and Doanshed with heart and Ions oormaL 
Posterior gastro-enterostomy performed, patient 
m dorsal potion. Anieithetic was gas and ether 
13 ounces and was admioistered for a period of i 
boor and 15 minates. Operation lasted r hour and 
15 minutes and tho patient was onconsdous (or 3 
hours and 15 minutes. No struMllag or excite- 
ment pulse and respiration good oaring operation 
No nausea or vomiting on return to conscioasDesa. 
Eleven days after operation patient developed jmiId 
I n right costal mar^ which was increased by in 
eplratioQ. Qucitioa as to pleurisy cleared up in 
4 days. 

Case a ^ S » female age 40 January Dla« 
nosb dysmenonhoca. Patient had luemaptsw 
6 months before admission on admlukm had doll 
nees In nght chest. A ray showed old pathological 
procew of right chest which auggests pyogenic 
process. Dilatation and curettage performed pa 
tient in lithotomy position. Anssthetlc was gas 
and oxygen and was administered for a period of 
30 minutes. OperatkiQ lasted 15 minutes and the 


patient was unconsdous for 20 minutes. No itrug 
gUng or cidtcment color fair general condition 
normal during operaUon. Pleurisy probably 
started before operation and contmu^ Medical 
consoltant condderi It tuberculosis 

Case 3 G F female age 4B February Diag 
nosia hbroids of uterus Patient well developed 
and nourished lungs cl^ heart normal. Hystcr 
ectom> and appendectomy performed patient in 
Trenddeoberg position. Anasthctic "was ethti 

17 ounces and was administered for a period of i 
hoar and sS minutes. Opentlon lasted i hour and 

18 minutes and patient was unconsdous for 3 hours 
and minutes Respiration irregular ptilse 120 
color fair No nausea or vomiting on return to 
consdousneas Seven days after operation patient 
de%'eioped pain in left axflla. Rub was heard next 
day and lasted for 10 days. It then dcared up 

Case 4. hi C female, age 37 March Dlag 
nods, extra uterine pregnancy Patient in poor 
condition and sallow lungs nonnah Salplngo- 
oophorectomy periormed patient In TrcndelenberR 
position. Anxsthctlc was ether 5 ounce^ and 
was administered for a period of 35 minntes. Opera 
tion lasted 35 minntes, and patient was oncoosoous 
for I hour and S5 minutes. CooditloD poor through 
out puUa 130 No nausea or vomiting on return to 
coDsdousneis. Twelve days after operation pa 
tient developed pain in right aide medon nib 
Wes weD In 3 to 4 days. 

CO«?UCaTED TY?E. 1 WITH ETTTJSlOM 

Case 5 A E. female, age »8 August Diag 
nosis caidnoma of the stomach Patient poorly 
developed and nourished pale alight dullness at 
right apex behind no riles syst^c murmur at 
apex. Exploratory laparotomy of caremoma of 
stomach and liver p^ormed patient in dorsal 
position Anesthetic was ether is ounces andwas- 
admlDiitered for a period of 45 minutes. Opera 
tloD lasted 45 minutes and the patient was uncon 
saous for 3 hours Respiration shallow at first 
pulse 80 to 08 No nausea or vomiting Seven- 
teen days alter operation patient was up and ready 
to go home. Developed pain In right chest which 
berime greater on breathing Temperature 100 i . 
dullness distant bronchovealcular breathing and 
diminished voice sounds at right bsse- Two days 
later signs of fluid to spine of icapola. Tapped 
8 ounces of thick Jdly-hke fluid obtslned Septi 
cemia (streptococcus) Died five days later 
Autopsy Candnoma of stomach cxtenalve metas- 
tases to liver, adrenal and Irmph glanda, Serofib- 
tinoui pleuritis oedematous rungs chronic plcuritis 
left streptococcus septiaemla. 

3 ASSOCIATED WITH OTHEE LUWO PATHOLOGY 

Case 6 A B , female, ago 4 months January 
Diagnosis, cervical adenitis. Incialon and drainage 
of cervical abscess performed, patient la dorsal 
podtloru Fully presented under bronchopaeomonla,. 

Case 14 
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( AJi 7 J \ male, tee 6 o EHagnom, 

ch UtU. CholecyrtoitomymaljTUof obitmc 
if c baodi perionned, pttlrat m tlonaJ pcoilloEL 
I aJl> prwtnted onder bbar pneumotua, Caie i8 

Empyema Po3topcnitl\’e empyemata ojo 
ufTicicntlj common to ddmmd discussion in 
such a paper Thej constitute howe^’cr a 
» Ins which we hsAT found rather difficult to 
place wi thin definite limitations. First 
being of an embolic nature they fuse into the 
other complications of lung abscess puhnon 
ary embolism pleurisy and embolic pneu- 
monia. Indeed it is only because the em- 
bolus is septic that they diller from certain 
of the plcuns) cases. Second one must be 
careful not to classify the terminal empjT 
mata In thw group Thus ha it excluded 
cases dev'elopmg a postoperative pneumonia 
with on empyema In the fatal stage An 
example of is the above case 3 more 
fully dbcuased under the pneumonias The 
other two cases i and 3 are definitely un 
comphoLted emp>'einata of embolic ongin. 
Both had sepsis present then a sudden attack 
of pain b the chest with pulmonary signs 
dev^pmg rapidly thereafter The most 
probable explanatioQ In these cases b that a 
small scpQc thrombus bccomea dislodged 
from the neighborhood of the field operated 
upon and plugs one of the penphernl lung 
capilhmes ck»e to the pleura. A small 
abscess forms whldi breaks through the pleura 
resulting in cmp>Tma. Tbe luddenn^ of 
onset forces the opinion that they arc embolic 
and not simple bacterial invasion. It ts 
only because of the bactenn present that 
empyema and not simple pleunsy results 
The mechanism 11 the same. Com i died 
probablj from a combination of evils. The 
patient was 61 had on insuffiaently drained 
abscess at the site of ha bowel p^oratlon 
and the primary thoracotomy gave only poor 
drainage. General toxnnla resulted, nnd 
the necessary second thoracotomy was too 
much for ha already weakened resistance. 
Case 3 on tbe other hand, was a strong mun 
of 40 with low-grade sepib in his le^ Hu 
thoracotomj moreover was excellently placed 
at tbe bottom of the infected cavity and gn\'o 
perfect drainage. Reco\-eiy became only a 
question of time. 


tTKCOltPUCATID TYTI 

Case I J F nule,t{e6i October DUfixaiL 
perfOTsied doodenal ulcer Pstlent 1 heart s3 
run^ Donnsl well derekiped and Domhhed ii 
hour perforation distention, boardllte sbdameD. 
White blood corpuscles *5 000 Qoenro of perion 
tion with dralnnce perionned patient In doml 
position. Anesthetic ass novociine, su and 0x7 
(cn. Operation was short. Anesthesia was wtQ 
f Patient made cicdlent recovery bat bad 
•cptK wound. Twenty-tix days poatoperatfre 
In left chest Temperature 103 dnUnesa. 
OperatiOQ for empyema In 53 daya. After opciatlaa 
but mUe improvement. Forty fire days later 
second operation for empyema. Died. Autopay 
■bowed ahacesa at site perforation empyema 
(drained) •ntiesmia. 

Cash T J S male, a*e 41^ llarch. Diafoo- 
sk, Tarfeoae veins bilateral, ^tlent bad pioeu- 
monla when 38 yean old. Ulcers of lep for 15 
Tcara. Patient wcD dcrelopcd and nouriihed with 
heart normal Taj dot rare rile unprodactire sHfht 
cooffafor o days before operation. Anesthetic was 
clh r 3 oun es and was administered for a peiod 
of h uiaand 43 nunutes. Operation lasted 3 hours 
and patltni wu uacnoacicias for 4 houn. Anes- 
thesia was mefl taken coogfa, nausea., vomhios, 
and beads cbe on reraro to consdousnm. Patlait 
made good re co very wounds septic day 

developed soddes pain In right chest, prostrated 
•omittrf cough la ) days with rise in puke tempera 
tore and rtsi^iioci oullneaa. Right cheat Upped 
pu Local anasthetic, operation for empyema 
THscbsiged nheved with pnidl slnos. 

coiiPucAiEi) rifps AssoaATxn wmt onm Ltnro 
PSTnoLooy 

Case 3 V\ E mal age 64, January Dfagno- 
■la, caremoma of tongue. First disMctioa of neck 
and second partial ndilon of tongue performed at 
15 daya hitarval. patient In dorsal porftion. Folly 
presented under broochoporomonla Case i 

hfcduuiimiiz Poetoperative mediastimtis 
u another complicahon which we believe u 
present m a dirixt relation to the pre-opera 
dvo nak (mduding the location and type of 
lesion) and to the type of operation perfonned. 
Thus we feel that tbe morbidity statistics 
are here open to definite nnprovemenL TVe 
have defined three rbi^f sources for such 
infection and with each source the risk is 
obvious and at rfmint preventable. In opera 
dons about the mouth with a dissection of tbe 
nedc at the same time, in any operation upon 
tbe neck, especially In tlie presence of 
sepsis, and in Instrumentation of the cesoph 
agus trachea wnd bronchi, the danger of a 
■nbsequent media stmidi u considerable 
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We present three cases all with a fatal 
termination They include on example of 
each of the classes enumerated above and 
because of the high mortahty involved wc 
urge that especial attention be paid to this 
tvpe of nak Case i with trachwtomv m a 
mv! of carcinoma of the larynx we feel is a 
justifiable calamity The operation was im 
perative because of obatruchon to breathmg 
80 that a consideration of the risks of ospim 
tion or of a descendmg sepsis need not be dis 
cussed Case 2 was a good pre-operadve 
risk- Ilere however critiasm is justifiable 
Death resulted from sepisis traveling down 
the neck along the planes opened up b> the 
neck dissection Wc feel strongly that such 
cases should be done m two stages Had 
tbia man had his neck dissection first and the 
open planes given tune to heal solidly or 
vice versa we feel sepsis would not ha\c 
traveled downward As it is hia death nia> 
be justly attributed to on unneccssanlj nidi 
cal operation. Case 3 is an excellent example 
of the third class with the postoperative com 
phcation of mediosUnitis It may stfll be a 
mooted question whether the dilatation of 
cancers of the oesophagus is worth while m 
the presence of the danger of mcdinstimtis 
following it, but there can be no question 
but that lesions dcfinitcl> diagnosable bv 
the fluoroscope should not be eiqxjscd to 
operatne manipulation wth the oesophago- 
scope Such is certainly unjustifiable curios- 
ity and does surgery much harm 

Cast i A- T male, age 59 March. Diagnasia 
cardnoma. of laryni. Patient had labored breath 
Ing limgi normal Tracheotomy performed pa 
tient In reverse Trendelcnberg position. Convafe*- 
ccnce prolonged septic wound medustlnitis 
bronchitis 15 onyi after operatioa. Diffuse patches 
In lungs and died 46 davi after operetiorL No 
autopsy 

Case 2 D 0 D male age 50 November 
Diagnoslf carononm of tongue. Patient well 
dovdopied and nounihed longs dear Resection 
of too^e and floor of month and dtsacctlon of nght 
side of neck, patient In dorsal position Antes thctlc 
was gas and ether (no recor d ) Day following opera 
tlon temperature loi -103 pulse lao respiration 
35 Ne\cr came down. Died on fourth day 
Autopsj phlegmon neck, serofibrinous pericarditu. 
•uppur^vo mediastlnitii bronchopneumonia ot 
lower lobe, left lung chronic pleuritls arteriosclem- 
tii septlacmla (streptococcus mucosas capsulatus) 


Case 3 U T male, age 63 ApnL Diagnosis 
cardnoma of ceiophagns and stomach. Patient 
old, but fairly well aevdoF>ed and nemriahed arteno- 
sclerosts cachectic heart and lungs nominL Par 
tiol resection of caremoma of ccsophagua through 
oetophagoscope performed patient in Roserfs 
position. Anjcsthetic was ether (no record) Next 
day pain beneath ttemum. Temperature 104 
rcsplrution and pulse up Dullness m left base 
rfiles behind over whole left lower lobe Died n 
third day Autojwy cancer of stomach involving 
lower end of cesophagus and regional lymph nodes. 
Perforation of stomach near Junction irfth cesopha 
gus phlegmon of pcn-ccsophageal, retropericardlal 
end retropleural tissues 

Pulmcmim emhcUsm Pulmonary embol 
ism 13 correctly called one of the justifiable 
Burgical calamities It snatches its victims 
without warning and mdiscnminatcl> No 
type of operation and no state of pre opera 
Uve nsk IS without this danger We have 
found in the records for the year studied 
6 coses thus classified In two cases 3 and 4 
autopsies were performed and the diagnosis 
corroborated by the finding of large emboli in 
the pulmonary arteries The autopsy on 
Case 3 was personally observed and a large 
nder embolus bestrode the bifurcation of the 
pulmonary \-es5cl practically totally occluding 
the nght and left branches In Osc 4 the 
finding was much the same 

The time of onset vaned from a few hours 
to 14 days and with the exception of Case 6 
onset and death were suddten and almost 
instantaneous In the two cases autopsed 
sepsis was present and drainage free And 
in both of these cases the embolism followed 
unusual activity Cose 3 had just tried his 
first day out of bed and immediately before 
death was moved m bed m an effort to make 
him more comfortable while Case 4 had the 
dressing changed a rubber tubmg drain, being 
replaced by rubber tissue just previous to his 
sudden collapse. Ceases i and 5 occurred 
shortly after operation and could have been 
due to the sliding away of a fresh thrombus 
from the operative field The picture in the 
latter case is not so clear since the question 
of mechanical obstruction at the larynx or of 
mtcrfcrence with the important nervous 
structures m the neck must enter into our 
consideratiotL (Haso 2 differs from the cases 
previously discussed m that there was no 
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sepsis present and that it could r»t ha\*c been 
a fresh thrombus easD) dislodged aliK* it 
occurred 11 days after operatioiL It is then 
to be considered os a case of venous thrombo- 
sis in which because of acti\ity an already 
organized and large thrombus brohe loose and 
brought its inevitable result Such case* are 
not unusual and Kellj of Baltimore and 
Ranzi (5) of \lenna ha\-c well discussed the 
frequency of such calamities in gvnecologlca] 
operations. Case 6 ls nut so weU detincd 
and the corructness ol the diagnosis of 
embolism may be reasonably questioned 
Ejcccpt for his long standing jaundice how 
e\eT this case presented a good nsk and 
the marked dyspnoea and cyanosis though 
of unusual duration may be well taken as 
evidence of a pulmunarv embolus which 
though not sufhaent m size to cause nn- 
mcdlate death, either through subsequent 
thrombosis and aggrandizement or Inability 
of the patient to stand the added strain, 
terminated fatally The pulse was weak and 
rapid and cardiac failure ma> have been the 
prinapal factor but thorough stimulation 
brougnt no relief and before operation heart 
action and the ph>-siologlail test of his pre 
vious active life gainsaid any such subsequent 
breokdowiL 

Csse H. B male a^e 45 September Diag 
noiii. cardooma of ibe toocu Paueat in eieellent 
CO diuo no tUnfM uatO proent iLlmi wcU 
developed and nouniheci Lesion of tongue for 
3 months heart aod Innfs dear no murmurs DO 
riles Radical openitioD one tags dissecU d of 
left aide f Deck divinoniaw remo'w of tamo and 
tOD^e CD masse booe plate to j w patient In 
doraal posftion. AnnCbetic was nas aod efber 
S ounces, and was administered 1 period of 

haul and 50 minutes Operati □ lostea < hours 
and 3 min tes and patient was unconsdous for 3 
hours and 53 minutes Anxstbeila was weU taken 
good color pulse iro no itrugghnf exdtcnient 
Patient made ctceDent recovery At midnight 
was Dormal and aiept in naps until 4am Soon 
after became a little restless, aot pm bed sud- 
denly mit back and (bed in a few sec nds No 
observations of remiratory difficulty No autopsy 

Caie j M C F female age 54, October 
IHsgnnsis, proddcntla uteri. Patient obese old 
woman womb trouble for 7 years. Heart and langs 
dear no maimnn sounds distant pulse f fr do 
riles- Amput Uon cervic, anterior and posterior 
colporrhaphv Dd ventral Cration peri rmed pa 
llent m lithotomy and Trcndel berg posltlona 


Anicstfaetic was DON'ociine and ether. 9 onncei, and 
was admlnistertd for a period ol i nouis. 0p« 
tlon lasted hours and patient was unconsdous for 
s hours and 30 minute*. Aiuxsthcsia sms wdl 
taken pulse S 5 to 100 good color No pcstopera 
tlve nansca, s’omidng or cough. Patient m«d<i 
good e cover y On tenth day wound cl^an and 
■olid On eleventh day suddemly fell back very 
dyronoac and died i a few mlnntes. No autopsy 
C.A1C 3 ¥ \ \ miilg, age 43 January 

gnosis ppcndidtb tb abecen. Patient bad 
ODe pre dous attack present attack 0! is boors’ 
dorwtioQ Patient well developed and Douritbed 
but gra) look local tendemas and spasm. Iletit 
soands Donnal 1 ngi dear Appendectomy for 
rctrooccal appeodlepi^orraed DeceaaiytomobDlu 
cccum free drainage patient In dorsal position. 
Aiucsibetlc sas tber 30 ounces, and sras ■ HmVnk - 
lered t r a period of hour and 40 mlnntea. Opera 
U n lasted i hour and 30 minute*, and patient 
was unconsdous f 3 bouri and 50 minutes. Con- 
siderable atmggimg and etdtement genenl co 
diLio poor long b rd operation poise ijo Post 
operaUve nansosi, vomiting cough and hkeonyfa. 
Patient made fair recovery nid vomiting and 
hiccoughing and dlstentioo for S days. Storroy 
convalescence which deartd np On fourteenth day 
alttlDf up s biectivdy fine Pulse, tempenton 
aod respbaiioB rose a mile Os seventecoth day 
comfortable at 6 30 p m. at 7 to pzn. dlzsy ipdl, 
heart action weak aod irrefuai restless, leme 
Improvement At 8 5 p m. died tnddeoly intboat 
marked polmonary distress. Autopsy pulmoaaiy 
embolism and tbrombosU « lb plngging at biforca 
uon pulmonary vcssela. I’dvlc aotcesa, locallaed 
aepiiCKmia (itreptococcni) . dilated benrt 

Cabe 4. H G hi mal e age 7 hlay Dlag 
OQib, tubertulosis of kidney Patient's general 
conditl D good No of ardghl present trouble 
one year Patient well developed and nouriihed 
heart onnal abdomen negative no c- v L hmfl 
dear no rtles or mbs. Left nephrectomy with 
drainage performed patient In lateral pwtkuL 
AoESthetl was gu 80 oTv g ep jo and ether 
small amount, and waa admlnutered for a period of 
boor Operation lasted i hour and patient was 
u consdous for hour and 15 mlnntes. Anxsthe- 
sia was well taken and general coDdItloD oonnaL 
N atruggUng no vomidng. There was some post 
operative nausea. Patient mad good recov er y 
Temperature pulse andrespiratlonalighUydevated, 
dralnodwcD. Co dldon Improved after ^hth day 
D easing tenth day at 8 5 p m. rubber tube taktf 
out and replaced by nibbCT tisKie drain whkh was 
followed by beaded and nausea. At 10 if pm. 
was dizzy ar^l faint poaition changed, fainted 
twice rallied, rmtlonsL Respiratkai became dysp- 
nede pulse 04 of fair quality Respiration and 

C olae suddenly ceased. Autopsy* pulmonary cm- 
oUsm atreptococcus lePttacmU. 

Cases hL iL female, age 33 July Diagnods, 
deep cemcal adenltb Patient for 4 days had 
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iWcUlng in throat with djfpncca was well devdoped 
and ttouriahed. Lungi and heart dear tempera 
tore 100 mass nnder ramus Jaw on nght aide. 
(i) Indnon and drainage for certical adenltu 
and (2) tracheotomy for oedema glottis patient In 
doriai poeiUon. Anieithetic was onosthol (no 
record) After first op>eration patient in poor 
shape dyspnoea marked. Tracheotom\ performed 
with great relief at 1245 am Comfortable at 
145 ajn. and normal at 1 50 n-m. respiration 
Iropped to 5 also marked failing in character 
of pulse. No djTpncea. Died suddenly No au 
tops\ 

Case 6 J T male, age 71 Maj Diagnosis car 
onoma of bUe ducts Patient In normal condition 
until present Alness Painless jaundice for 1 month 
Patient wcH devdoped and nourished lonp dear 
above squeaks and riles at bases Siitohc mur 
muT at apex of heart moderate arttnosdtrosia 
Cholccvstectom> and choledochostomv performed 
patient m dorsal position Anirstheiic was ether 
16 ounces, and was administered for a period of i 
hour and 50 minutes Operation lasted i hoar and 
} minutes patient unconscious for 4 hoars and 
+5 minutes. Had letk) respiration pulse 100 to 
1“^ general condition fair no \omiUng Patient 
made good reco%tr7 and was normal for 34 hoars 
On third day temperature went down and pulse up 
xoo) \t 6 pm. pulse rapidly began to ftm weak 
and rapid dyspncea and c^'anosls mi^ed stimulation 
jf no avail Died before midnight Went to 
pieces rapidlt but not suddenly No autopsy 

Pneumothorax The postoperative com 
plication of pneumothorax admits of little 
discussion smee its etiology is dcfimtclj 
mechanical and hence ovbious Operations 
dose to the attachment* of the diaphragm 
diway’s offer this possibUitj and necessarily 
operations on the kidney gi\*e us the greater 
percentage of such complication (Quimby 53) 
We would like to point out howcA'cr that in 
this discussion wc not included pneumo- 
thorax following operation on the lungs us 
such a result is practically always to be ex 
pected Howe\'er it is rarely a fatal comph 
cation in this latter class although m the 
past year one of the deatbs following thoracot 
omy for lung abscess was probably due to 
this complication- Both cases in our senes 
were the result of operations for the removal 
of a kidney and both recovered Unless 
sepsis is present or the immediate shoti. too 
great, we feel the prognosis is good without 
treatment Quimby (53) advTDcates immedi 
ate closure of the tear with support of the 
mediastinum by forceps if the collapse and 


symptoms are marked and aspiration of the 
pleural ca\ntv after operabon. 

Case I S S female, age 2 3 February Dlag 
nosu infected hydronephrotis. Patient in good 
condition ^th lungs normal, Nephrectomy left 
(small hole tom m pleura, immediate cloiuxc) per 
formed with patient in lateraJ kidney position. 
Anaesthesia was gas 300 o^een -ns and ether 4 
ounces and was administered lor a penod of 1 hour 
and 5 minutes. Operation lasted i hour and pa 
tient was nnconsaous for 3 hour* Anmsihcsia 
was wcil taken shght nausea on return to con 
sdousness. Some shortness of breath next day 
absence of breath sounds left side hyT^erresonant 
Roentgenogram showed left lung coUapa^ Vspira 
lion following day signs nearly same os b^ore 
aspiration. Gradually cleared up 
CvSE 1 A. S male age 28 ApnL Diagnosis 
hypernephroma. Patient well developed and 
noonshrf with chest normal good risk. Nephrec 
tomv nght, twelfth nb resected pleura opened 
dunng maneuver and closed immediately patient 
in lateral poouon. Amesthetic waa ether 16 
ooQco and was administered for i hour and 3a 
minutes Gpcration lasted 1 hour and 6 minntes 
and patient was onconsaons for 3 hours and 30 
minutes. ^lucus and v'omiting dunng operation. 
Five days after operation temperature 100 pulse 
100 respiration 30 Night of suJh day sudden 
severe attack 01 dyspneea temperature loi a 
pulse lio respiration 34- Next day temperature 
and poise came down reCDVTry excellent no treat 
meni for pneumotborax ncceasary 
Lung absuss In our studies no well 
defined case of postoperative lung abscess 
was found Unquestionably some of the 
empvcma cases occurring after operation 
begin m a small abscess emboUc m origin^ 
at the penphery of the lung but the picture 
of empyema is the more prominent and cure 
results m the treatment of this condition 
One case 7 m the postoperativ’e bronchitis 
Hnsa was possibly a real abscess but it was 
neaer definitely proved so Lord (i) how 
ever has remarked that a certain proportion 
of the lung absccj cases do heal without 
operation. So the final cure m this case is 
no definite proof against the diagnosis of 
abscess Pine (6) in a recent ortidc has 
shown how v-aluablc N. ray findings ore m the 
diagnosis of lung abscess and it is our opinion 
also that this diagnostic method is of the 
greatest importance Therefore we hesitate 
to be arbitrary in the classification of the 
above mention^ case That it stands alone 
IS an argument pomting to the relative m 
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frequenc\ of the condition In general 5tirBer> 
Lonl (i) has found that In operations con 
fined to the no^c and throat the madence of 
lung abscess 11 high. In his senes 10 per cent 
of the cases of lung abscess followed operations 
m this field 

EirPYXlr^ WD LtJNO ABbcEiiS 

In our anaJ\'5is wc ha\’e dclfberatelj a\-oid 
cd dosstfMng m this study the postoperative 
p uhn onaty cornph ationu of emp\Tma and 
lung absi^s since it is ajjporent that the 
incidence of somp further pulmonary lesion 
^dll reach 100 per cent B\ removing these 
groups we feel that we present a more accurate 
picture of the po t-ipcnitive compiications 
of general surgerv which we ha\x under 
lIscuv»ion To justUv tki btand we offer 0 
short uxnmaj\ of each of these groups as 
thc\ occurred m the ve^ir worl under 
anal) 1 

There were 13 cu-ses ol empvatu operated 
upon with 4 deaths am rtahtv of i7perccnt 
In ovxr Qo per cent of theix. case> pccumunia 
preceded the emp>eDu and in a (urge pr por 
don It had not cntirch subsided at the tune ol 
opcrid n Cardiac lailure jq the table was 
charged vMth the rcsponsibilitv in three ol 
thete four fitahdes and it I^ best explained 
b) the too rapid change in intratboraac pres 
sure aUo^nng a dilated heart t> become more 
fullv embarrassed The fourth case died of 
prolonged bepwib 1 Uowing peradon. Pul 
monarv complicati jna were present In even 
instana alwav pneumoth roi frequentiv 
bronchitis and otten a resi lual pneumrnui 
A. further factor imperfect drainage nude a 
second operation netctsary m three cases \ 
distressing compbeatwn encounteit d in a 
certain number of casta- was the fact that a 
persisting sinus remamed at the tune f dis- 
charge from the hospital and it Is thu. tv'pe 
which probably constitutes the large class of 
chrome crnpvcma cases that mfest the out 
patient dimes of even large h ispital We 
feel that the chief factor responsible for this 
condition u the failore to establish dnimage 
at the most dependent portion of the infected 
cavity 

There were ii operations for lung abscess. 
In evrn case there was at least a transient 


bronchitis and four cases ended fatally 
Two were followed by empyema one by pneu 
mothorai one by hamoirhage and three 
terminated by cardiac failure The technique 
of operation was the same in every case 
First a prehminan thoracotomy andcr 
nmcsthol amesthesu with an attempt to 
promote pleuritic adhesiom either by suture* 
or a gause pack After a suitable interval 
secondary exploration of the hmg was done 
with the ho^ that the first operation had 
excluded the general pleural cavity and that 
drainage might be established through a 
previously prepared opening The difficulties 
of this Burgicai problem are cmphaslxcd by 
the rcbulting comphcation of pnemnothorai 
and empyema m spite of the prcllminan 
care taken to avTiid these sequel*. 

To loclude uch groups under the post 
ptrarive complication of general BOfgcry 
would seem hardly fair and might gi\T a false 
impression of the dangrrs and risks involved 

WITH orAribTics moai orsa 

I LTNirS 

Id making lomioribocts it is desirable tc 
git statistics from chmo which fulfill the same 
general requirejncnts as our own if pc«dble 
W I have found this to be especially difficult on 
atcount of the diversity of our surgical pathol- 
ogy and because of the fact that our active 
emergency semce brings us all and 

condiQons of men and surgical niks To 
compare our hgures with those from the llnyo 
Climc (7 8 and 9) would seem incondosive 
and unfair to the quality of our work for we 
feel that in Roch^ter there is an entirely 
different clientele This in part may explam 
the iibcrepandt'i lictween the morbidity 
and mortahty rcporti. from such institutions 
and our oym It is easy to sec bow in a dime 
such as that at Rochester where there b * 
minimum of scptic and CTuergeiicy wort 
and where a previous tram ndc often of 
days has tested out the pre-operative nsk 
to a considerable extent there should be a 
deadedly lower mortahty result. And again 
we have also to remember that the surgery in 
a general hospital such as the Mossachusctti 
General Is not confined to a small group of 
operators but that many surgeons a^ much 
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vanct> m preparation and technique contrib- 
ute to the final statistics m such an mstitu 
tion. Consequently vre feel that reports 
from the large general hospitals in the big 
dties arc much more valuable m giving us a 
picture of the pulmonary complications that 
are liable to arise In general surgerj 
We have gathered together such summanes 
of the pulmonary comphcatlons following 
general surgeiy as we have cncoimtercd and 
present thf»m m chart form- 


GENERAL SURGERY — ALL LUNG COICPLICA 
TIONS 



AnKoded larfatl* palnmuy obekra. 
fVot r» co r i f J ier «■!(& 

pf hmi r i j ii pflr i ti oqt. 

In dttita tam< ctMtrBotkio*. N i-— '““ I ' m- 

It IS noted that m the large general at> 
clinics the madence of lung complications 
vanes from 18 to 38 per cent But it is 
the mortality figures that are most interesting 
Unfortunatel) Ranxi (5) did not present his 
mortality statistics so that we cannot use 
his report for comparison but the Montreal 
General Hospital ^ows a very similar figure 
to the mortality percentage of morbiditj in 
our own summary It is the pneumonias and 
the embolism cases that contribute most large 
ly to the deaths 

In contrast to the figures of Rann (5) 
Armstrong (10) and oursehes are those pre 
sented b> Bedanan (7 8 and 9) Pfonncnstiel 
(20) and Otte (ii) At the Mayo Clmic, 
although they were unable to pre\xnt alto- 
gether the incidence of pulmonary comphea 


bons they were fortunate m that they had an 
extremely low mortahty from this score 
Pfonnenstiel (20) and Otte (n) were sue 
ccssful m abolishing the pulmonary comphea 
bons entirely a truly remarkable record* 
There ore many factors that help explain therr 
excellent results — very careful selecbgn of 
coses good risks careful preparabon care 
ful anicsthesias by the same trained anres- 
thebst opembons by the same group of sur 
geons etc. These men deserve commenda 
bon for the prophvlacbc measures taken 
against the lung scquclxc 

The Mayo Climc figure# have been slightly 
changed by us to mdude pulmonary embolism 
under the pulmonary compheabon figures 
in order to compare with the reports of the 
other dimes The mddence of pulmonary 
compheabons has been in on almost constant 
rabo to the number of cases m the Mavo 
Clinic but the mortality figures in those 
cases de\Tlopmg pulmonary complications 
ha\e shown a marked unp>TO\*emcnt from 219 
per cent in 1910 to 0 o per cent m 1913 The 
factors responsible for this change are not 
ated but would be of undoubted value to 
others in the solution of this problem 

Total figures mduding those of von 
Lichtenberg give 52 851 cases 1043 of which 
developed a postoperative pulmonary com 
pbcabon (1 0 per cent) This means that 
in every 50 cases operated upon, one will 
dewlop a lung complication* These figures 
may not appear so serious imbl the mor 
tality statistics are consulted* Here we 
find grxiunds to make any surgeon hesitate 
for postoperati\x pulmonary conditions in 
variably have a fugher mortality than in 
these diseases when uncomplicated by surgery 
Thus in our clinic 50 7 per cent of those dc 
vclopmg lung complications died 1 e* m e\’ery 
106 cases operated upon one died from such a 
lesion 

In contrast to the limited number of reports 
on general pulmonary complications the 
literature abounds with artides on postopera 
tiAT pneumonia The accompanying chart 
— General Surgery Postoperative Pneiimo- 
raa — comprises the statistics on rfii* score 
from some of the large clinics m this country 
and in Europe 
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\Mtii ti* eiceptioD of the Ma>x> CUmc 
reports which are unosuiLlJv low the average 
hospital surgery is complicated bv postopera 
th*e FJoeumoma In apprognuitely i s per cent 
of the cases operated upon, and even mdud 
mg the sutuQa from the Rochester clinic 
about I o per cent develop poeumonu. This 
factor alone is likemse responsible for o 5 
per cent of the total average mortahty of any 
large surgical clinic Of the patients who 
de^op this compbcatlon somewhat over 
50 per cent will be unable to enmbat the added 
burfen iUccessfuHy Tho b the probable 
reason for the attention that has b«n grvrn 
to pDCumoma as a complication of geoenU 
surgery The sources of Oiler and McCnie s 
statistics were not availahlc and we present 
them merely os additional evxlence of the 
mddence of postoperative pneumoma Their 
figures correspond most dosclv with those 
from tho ’'faj-o Clinic and are rclativcl> low 
^^'bcn It b further considered that the ma 
jorlty of the postoperative pneumantas prob- 
ably belong to the Group IV type of orgamnn 
as reported b> IVhippIe (15) it seems that the 
general cotuhtjon of these patients must be a 
dedding factor because usual Group IV 
organism b of relative!} low virmence 
(Dochci and Cole 16) and would not of it 
self account for more than 50 per cent of the 
total number of fatalities Compared with 


the a\-erage mortallt} for pneumonia, these 
figures are almost double in fact thov corre 
spend more accumtclv with the figura fot 
tne mortality of thb does sc in tho physically 
infirm whii b estimated at 53 per cent 
(Osier and McCme 17) 

Pulmonary embolism has received a con- 
ddemble sh^ of attention because of the 
nithiess wav in whnJi it strike* down ap- 
parently favorably convalescing mdlvlduah. 
Wfison (46) has collected the Mayo Clmlc 
stadsUcs covering a period of aa years in an 
endeavor to throw some hght on thb obsoire 
subject He shows that m every 1353 opera 
dons embolism fa to be expected once a 
percentage of o 07 The factors consideTed 
responsible for the etiology are Injury to the 
vascular walls slowing and stagnation of the 
blood stream, disintegration of the blood enr 
puadc* from tone substance*, arid bactersama- 
In order to combat these conditions be sug 
gests the reduction of vascular traumatism 
to a TruntouTB oaily free movement on part 
of the patient and measures to reduce bac 
tcremia ne destruction of local fod of in/ec 
tlon with cBDtcry and preluninaiy vacone 
treatment when the invading orgammi can 
be isobted Kelly of Baltimore had pre- 
viousK called attention to the possibfHty of 
trauma to the large vessels in the etiology of 
this compheatiorL Rann (5) in his report 
from von Eiselaberg’s clinic, Vienna, treats 
embolism in a more sweeping manner in- 
cluding under the term not only true pul- 
monarv embolfam but also the embolic hmg 
infarctions and the purulent proccsse* lung 
abscess and empyema, arising from «maJ1 sep- 
tic emboU We have tTikf»n up these latter 
under a different grouping so that only the 
hrst portion of his report, vix. true puhno- 
narj embolism case* becomidcredmtha 
comparison Fatal embolfam with plu^ 
demonstrable m the puimonary arteries or 
large branches occurred *3 times out of 
6871 operations a proportion of once to every 
199 cases, or 0.33 per cent. This a a much 
more frequent occurrence than in the Roches- 
ter clinic. Our figures represent practically 
tho mean between these two groups 6 cases 
1“ 3490, or once in every 581 operations a 
percentage of o 17 The avenige for the 
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three clinics shows that once in every 744 
operations we can es^iect such a fatali^ for 
the mortality in thm compUcatioii is 100 per 
cent 

Pleurisy of the dry type is recorded from the 
Mayo Clinic 13 times in 1910 (7) 22 tunes 
m 191a (8) and 18 times in 1913 (9) It 
has been uniformly of a rmld nature and 
but for the disagreeable subjective symptoms 
which lasted as a rule only three or four days 
has caused little trouble Two cases of pleu 
nsy with effusion were reported for the year 
1910 (7) with one fatality and no ahnOar 
cases are mentioned in the 1912 or 1913 
statistics In 13 013 cases operated upon at 
the Presbyterian Hospital New York, Bum 
ham (18') found drv pleurisy following opera 
tion m 45 cases and pleurisy with effusion 
(serous) 14 times 4 53 per cent In contrast 
to the dry type wtuch is not usually accom 
pamed by a general reaction, the pleurisies 
with effusion practically always have a fever 
rangmg from too 8 to 104 and a moderate 
leucocytosis The prognosis is also fairly 
good for this type Burnham lost one of hi 
L4 cases The treattnent which he recom 
mends is aspiration of the ffuid and mjection 
of 2 per cent formaldehyde in glycerine If the 
culture of the fluid shows bacteria present 
Effusion IS most frequent following acute 
abdominal conditions associated with pen 
tomtis according to this observer Bu>er 
geU (19) In 3909 laparotomies had 16 cases of 
plcunsy with effusion, or lo per cent of oU his 
respiratory complications In the Maasachu 
setts General Hospital, pleurisy with effusion 
has been relatively infri^uent but one case 
occurring dunng the year reported. This case 
terminaled fatally There were in addition 
four cases of dry pleunsj which ran an un 
eventful course 

Empyema, on the other hand is a very 
senous complication, and is accompanied by 
a high mortality Burnham (,18) iu reference 
to this point emphasiies the bad prognosis 
and shows that m his six cases there was not 
a single recovery All of his cases followed 
laparotomies and in each the lesion was as 
so<ffated with pentomtis either local or gen- 
eral The diagnoais of empyema (^t 
opcrati\’e) m thoe cases might easily over 


looked until the process hadbecomeadvanced, 
because aside from the temperature chart 
there were no symptoms or signs to pomt to 
the existence of the condition. The absence 
of pain, cough or symptoms referable to the 
chest should be especially noted. Burnham 
concludes that a turbid or purulent effusion 
in the chest following laparotomy requires 
immediate drainage and should lead at once 
to exploration of the subphremc space be 
cause of the frequent association of these two 
conditions, Bfl^geil (19) m his 3909 lap- 
arotomies had 13 cases of empj'ema, with 
no mortohty figures given. We were for 
tunatc in having only two cases of postopem 
tivc empyema one of these made an excellent 
recovery after a well placed thomcotom> 
operation and the other case died The latter 
case falls into the category described by Bum 
ham sm« there was present a locolixM pen 
tonibs 

Bronchitis following operation is such a 
transient and non fatal compheation that 
there are very few available reports on this 
condition. The Mayos had 12 cases m 1910 
(7) 39 in 1912 (8) and 18 m 1913 (9) None 
of result^ fatally We found 6 cases 
with no fatallt> 

Numerous observers have noted that pul 
monary compbcations and especially pneu 
monias are more prone to follow laparotomies 
than operations elsewhere so that a large 
bibhography has arisen around this pomt. 
The reports on pneumonia following abdom 
inal operations are gathered together here in 
chart form 
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From this chart one can see that the a\Trage 
fijfuTc o 95 per cent for postopcradw pneu- 
monia m general surgical conditions is in- 
creased h^■c tunes uben abdominal sorgerv 
alone is taken into considcratioa. Why should 
such on mereosed madcncc enat? To ex 
plain we belurve there arc man} factors 
concerned First the abdominal group of 
operations represents a large percentage of 
cii>crgcnc\ surger) oftentimes) accompamed 
bj septic processes 71 >c consequent ex 
pesure in the preparation if the patient and 
w the operation itself » much greater and 
the general pre operatn'c nsL is t»t so good 
as m the other groups of conditions Our 
ligurcs for this group are proportionally low 
T}u-> surprises us for our clinical obser\-ations 
had led us to the impression that following 
hpirot imy we had a high jiercentage ol pul 
monary complications •^nal vsis ol our statis 
tics shows that it is the epigustnc opcratioos 
m vihich the high percentage of computations 
occurs A large number of our laparotomies 
arc exploratiorts of the peKia for gynecological 
conditions and w<, feel that this tield c lien 
less danger from such tompheatjons The 
statu>ttcB from g^iiecologic il climes bear this 
out Otte (ii) reports no pneumonias from 
the Osnabrueck chnic covering ohscrvntioDS 
during 7 years while Robb and Dittnck (59) 
had 6 pneumonias in 1007 cases ordi o 58 
per cent. 

KcUmg (47) and Bibergcil f 19) in a careful 
study of the factors concerned in the produc 
t»on of pneumonia following laparotomy con 
dude that other than the general facton. (age 
anxsthcsia vasomotor influences pain etc.) 
there Is present the possibilit} of ertemion of 
abdominal sepsis through the numerous potb- 
wa)^ of the bk>od and lymphatic •j'stcnis 
Tboc ohser\xr> la> the greatest stress on the 
presence of sepia either as a pre-existing lesion 
or Inoculated at the time of operatfom Their 
ohscTATitloiis ore furtber supported bj the 
studies of Gcrolanoa (52) wIk) records the 
extremelj high incidence of pneumonia in 
the prc-antiseptic da}-* 

It Is the surgery of the epigastrium how 
ever that oflcrs the field par excellence for 
the de^•ek^plncDt of postoperative polmaaor} 
compltcntkiiB We ha\'c carefully soimnar 


ixed our operations in this region and find that 
in 395 epigastric mdslons for operations on 
the stomach, gaD bladder pancreas, etc. 33 
ha\-c been followed bj pulmonary compha 
tlons a percentage of 7 7 ElcAtn of these 
33 patients died giving a mortality 0/37 
per cent from lung comphcationi and 47^ 
per cent of the pulmonary morbkhty in tms 
group We ha\T been puttied b> this maited 
Incidence because it is in this field that our 
most experienced surgeons operate and also 
where the most careful prccautiora are 
before and after operation. There s eems to 
be a number of factor* which may be in part 
rcbponaible for the po3toperati\'c puhnoaary 
sequelie m this held First conations arc 
almost idi^ol to produce hypostatic congestion 
of the lower lobes of the lung Thb Is brought 
about by imperfect expansion of the lower 
chckt due (i) to a painful wound which leads 
the potient to splmt the port, and (s) to t 
tight swathe os^ to bold on the dreg mgs. 
Add to thn> the long exposure and chilling of 
the diaphragm and the tm uma by retractors 
and gauxe and further ftih the possibQitie* 
of \asomotor dbturbances by mjury to the 
vagus or s>TiipathctDL control and it is easv 
to set that congestiun of the bases is bound 
to result Armstrong (10) BfbergeU (19) and 
kelling (47) bax'e cspcaal stress on the 
part played b> chilling of the diaphragm in 
epigastric operations The> advocate the 
careful wallmg-off of the subdiaphragmatic 
space with hot wet packs to combat this 
sequel The eas} pathways of infection 
through the diaphragm by blood or l}'mphat 
ic channeK (Rellmg 47) (Sabin, 48) wQI 
allow extension to this perfectly prepared 
field even if the pulmonary organisms hare 
not already taken advantoge of the sltuatmn. 
Gec and Harder (49) btate From the con 
currence of pengastric adhesions and ad- 
herent pleura over the diaphragm In the post 
mortem room It is probable that the pleura 
not seldom becomes infected m gastric dis- 
eases Without perforation of the stomach. 
The high morbldit> percentages with epigas 
tnc Indsions is thiorou^y discussed in the 
literature Bibergefl (19) reports 5.8 per cent 

f )Dcazoonjas and X^aewen (40) 8 i percenttotxl 
ung cumpheatioDs. Our own itatutici show 
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bgurcs midwav between these two and m 
striking contrast to the i i p>er cent average 
morbidity following general surgical (xndi 
tkms A contributing factor to those already 
mentioned ma> be the method of preparation 
which usually leaves a patient wet on the 
table throughout hia one to two-hour opera 
tion as the case may be 

GENERAL DISCUSSION AND StJUUARY 

The neld presented is so broad and diversl 
tied that it is difficult to confine any discus- 
sion within moderate bounds- Certain facta 
however stand out sharply both as shown by 
our own statiatica and m the comparison with 
the reports from other dimes One is struck 
at once by the very considerable percentage 
of lung complications in some clinics rangmg 
as hig^i as 3 8 per cent (RoruJ 5) and 2 2 
per cent (Armstrong 10) and again by the 
relative freedom from such sequeltc In other 
chnicB (Beckman, 789) (Otte ii) (Pfon 
nenstiet 3o) (Kxwnlein 21) There must be 
some explanation for this discrepancy in ad 
diUon to the argument that the type of pa 
bent vanes greatly os to pre-operative nsk 
in the diilerent clinics ^ la^e hospitals 
such a wide variation 13 not probable Fur 
thermore m the above mentioned reports 
where the percentage of complications was 
low sensible and adequate eiplanatioQ and 
reasons are presented to jus^y their low 
postoperative pulmonary morbidity Thus 
Otte (ii) Pfannensticl (20) and Kxocnleln 
(21) obwrved exceptional precautions be 
fore, during and after operations The 
mouths of patients were carefully dcansed 
Tdth antiseptic solution before operations 
expert ancesthetists were employed regularly 
the preparation on the table was short and 
such as not to unduly expose the patient to 
cooling fluids the operation was begun os 
toon as possible and the most careiul pre- 
cautions were observed after operation to 
avoid any exposure to draught* or cold air 
both on the way to the wards from the operat 
mg rooms and later m the reco>'ery wards 
Furthermore the steady improvement In the 
Mayo Clinic statistics as reported m the 
years igio 1912 and 1913 can be taken m 
fjort OS an mdicahon of the increased effiacncy 


of omcsthesia and postoperative precautions 
in that clinic. discharge of patients 

before the convalescence is completed renders 
their figures less \'aluablc m onv compiaratiN'e 
study of statistica In the dimes reporting 
high postoperative pulmonary morbidity 
there IS no evidence of any such exceptional 
precautions nor can we say tbe> have been 
m use m this hospital 

From reading reports it is impossible to 
condude which factor is the more important 
and great stress is not laid on the same factor 
by any two writers Thus one cannot say 
with any certamty that by improvmg the 
method of giving antcsthcsia complications 
may be avoided though this is the chief 
factor usually discussed If it were true that 
by improving the method and tcchmque of 
anicst^tization postoperative pulmonary 
compbeations could be entirely avoided then 
one mi^t truly declare that there is such a 
thing as ether pneumonia le a pneumonia 
directly dependent on the imtntion of the 
anasthebc. Our personal feeling is that it 
rarely exists as a definite enbty Exposure 
dunng or after operabon, prc-ensbng lung 
pathology or small embob, are added factors 
which are usually present and whose impor 
tance should not be underestimated Factors 
of this kind in addition to the irritation of the 
ames thebe were present m 37 of the 40 
pncinnoma cases in our senea 
In the dime of the Peter Bent Brigham 
Hospital Boston a rather alarming number 
of postopcrabve pneumonias occurred a year 
ago Smee then the method of anresthebza 
tion has been the same but exceptional meas- 
ures for avoiding postopcrabve exposure have 
been observed and ob pabents recover m 
warm rooms adjoining the operating rooms 
under constant observabon by competent 
nurses. Dunng this latter penod but one 
postoperative pneumonia has been recorded 
(3I Armstrong (10) Kclhng (47I Homan* 
(2) Genilanos (52) and Keen (22) insist on 
the dangers from excessive cooling of the 
body wiffie under on anresthctic, and Harmcr 
(25) has demonstrated that chilling by cold 
solutions and alcohol as used m pre-operativc 
preparabons 1* injunous In addibon it is 
the impression of the Mayo brothers and their 
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collcaguea (BccLman, 8) of Kelling ^47) 
of Armstrong (10) and of Henderson (23) 
ilagaw (34) Keen (22) and many oth^ 
that a true ether pneumonia doe* not exist os * 
definite entit> In them minds as in ours 
the ospiradon of vomitus or mucus thn 
presence of pre-existing lung pathology of 
oral tejisis or subsequent s^tic embob are 
more often real factors in this etiology 
Hoelschcr and Kel]\ (ij) lia\’e demon 
strated expenmentallj the constant osptra 
don of mucus from the mouth during oniEA' 
thetuatjon Thus the> emphasise the value 
of thoroughly cleunsmg the mouth nod re 
mo%’ing nccrodc teeth and septic roots o 
precaution insisted upon by Otte fii) Pfan 
nenstiel (lol and othm whose reports of the 
po8toperati\’c pulmonary compUcadoas ore 
striking because of their almost total freedom 
from such sequela Further the high per 
centuge of pulmonary comphcatiocB following 
local onaatbesu (Oottstem 28! (HenJe 29) 
IS another argument against the r61e of the 
anjMthetic in the etiology of such conditioiis 
although it must be admitted that probably 
the patients in whom this type of onxatbesla 
was used were more often die aged and bad 
risk cases. \et Oottstem (28; and ^Ilkullcx 
(30) report larger percentages of pneumonias 
after local onmstnesia thlia after general 
anaatbesla Of oar 65 cases with pulmonary 
compbeatioDS 4 were operated under local 
anxstbesla and 3 of these developed broncho- 
pneumoma 

We arc therefore inclined to doubt the 
existence of a tme anaistbedc pneumonia 
At the same time we do not intend to convey 
the idea that the anesthetic plays no rOle fai 
the production of such complicodons On 
the contrary’ we arc certain of its very real 
dangers and would urge most strongly con- 
stant efforti to perfect the technique of its 
ttdminljtratioQ. It is not our purpose to 
discuss here m detail the comparQti%T values 
of the cone and drop method of giving ether 
but what has long been held that, by nwng 
the cone warm ether fa Inhaled, thus lessen 
the danger of postoperative pulmonary com 
plications m our eipenencc 11 proved onlroe. 
As to the gas-ether sequence our ohsen-atlons 
lead us rather to dfacicdlt thu method 


since we have both observed frequently much 
and alarming cyanosis with the change from 
one anrcathetic to the other It may be 
true that the technique of performing thii 
change is not perfected in this institution and 
that concentrated ether fa forced suddenly on 
on already cyanosed and itrugglmg patient, 
but it fa OUT opmion that the tfae gaiiwl fa 
not cammensurate with the risk. Not only fa 
an increased burden suddenly placed upon the 
heart and Intense Imtntion of the lungs 
brought about, but there must be a very con 
aiderable stimulation to the production 0/ 
mucus which has been ihown both cipen- 
mcntally and clinically to be an Important 
factor In the causation of postoperative long 
condiQoQs The argument that gas fa far 
more agreeable to the patient still may hold 
good but wt feel that ether given carefull) 
and slowly by the drop method fa not neces- 
sarily disagreeable (Keen, 33) In fact we 
would pomt out that it fa ctEeralJy with pa 
tients who ha>^ previously been aiusstbetiied 
with ether by the cone method that we find 
any such deep rooted dmirk^ toward this drug 
Poppert (31) has ahown experimentally the 
dangers of a too concentinted ether vapor 
and Hoefacher (36) has demonstmted the 
dangers of the inhalation of mucm while 
under an onasthetic Further experimental 
evidence Offergeld (33) Poppert (31) von 
Lichtenberg (33) Ladd and Osgood (36) 
stamp the open-drop method as the far 
safer course and JIagaw (24) Boothby 
Bevnn (34 35) Kroenlem (sr) Keen (33) 
Herb (4) etc. confirm this method from 
rlintml observation and cipenence Gatch 
(50) well summarize* the eiperimentnl resohs 
dealing with the effects of ether vapor upon 
the hmgs os follows The irritant action of 
ether vapor varies with its concentration 
postoperative lung complications ore freqoent 
ly caused by the aspiration of mouth contents. 
The greater severity of the pulmonary lesions 
found after expcmncntal etnerizatiom by the 
dosed method can be satisfactorily accounted 
for by the great concentration of ether vapor 
In the dosed masks and the greater liabflJty to 
aspirate mouth contents when these are used. 

A more recent artidc by Herb (4) confirms 
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these findings from chnlcal observation and 
experience and in addition denies the ad\’an- 
tages of warm ether ^’flpo^ an ad\’antage 
claimed for the cone method 

Otte (ii) Pfannenstiel (20) and Krocnlem 
(21) show excellent figures when antesthesaa 
has been carefully administered and such 
expencnced anesthetists as Henderson (23) 
and Tklagaw (24) state the ranty of pulmo- 
nary compheations when the aniesthetic is in 
skilled hands Armstrong (10) after studying 
his statistics places the greatest importance 
on a skilled onffisthetist as one of the chief 
factors in preventing these complications 
The evidence therefore is overwhelming 
that the anresthetic if poorly administered 
may be to some extent to blame Keen (22) 
Gwathmej (37) Boothby Bevon (34 35) 
Henderson (23) and Magaw (24) all insist 
on the greater safety of ether o^’er other antes 
thettca so that we consider that the discussion 
of other antes thetics in this paper is unneces- 
sary We feel howew that it is only fair 
to state that a large proportion of the German 
statistics which we have reviewed come from 
clinics where chloroform narcosis was em 
ployed 

Throughout study we have been much 
impressed with the necessity of keeping full 
aniesthesia records if we ore ever to leam 
betterment from our mistakes. In this hos- 
pital the nng^thfMiia record is kept separately 
on slips of paper that ba\'e several desirable 
features more especially in that there is a 
pre-operative part to be tilled out by the house 
officers an Einasthesia record to be filled out 
by the anicsthetist and a postoperative part 
to be filled out by the nurse m the ward when 
the patient has become conscious It is 
unfortunate however that these shps arc 
not filed away with the histones but kept 
separately and that the part involving the 
actual anjcsthesia is not full enough- We 
would like to point out what has been 50 
strongly advocated b> Gwathmev (37) Keen 
(22) Be\Tin(34 35) Boothby (38) and others 
that an actual chart record is the best form 
on which to keep such data. During our 
ln\’estigations "we became so convinced of the 
importance of pomt that we consulted 
the onnathcsia records and charts of various 


Amcncan institutions and e\olvcd the ac 
companying sheet which we present as a form 
that mdudes the data necessary to permit 
future studies on the advantages or disad 
vantages of certain omesthetics and on the 
course and mistakes of certain types of opera 
twns It follows m general form the very 
excellent chart m use at the Peter Bent 
Bnghom Hospital Boston and will probably 
be put in use m this institution (Figs, i and 2) 
We ha\e entered mto this thorough di^ 
cussion of the relation of amcsthesla to post 
operative pulmonary compheations be- 
cause we feel that not only is it the factor most 
constantly present but it is one which by 
care and betterment of methods can be to 
a great extent eradicated And although 
our analysis has led us to believe that thU 
factor alone is really suffiaent to cause 
postoperative pneumonia it certainly plays 
a very important contributing part- 
In studying further the relation of anxes- 
thesia to the postoperative lung complications 
we thought there might be something of value 
In a conkderaUon of the seasonal occunence 
smee there is unquestionably a seasonal 
increase m the Inadencc of pulmonary lung 
disease 

Wc present a po3tciperati\e pulmonary 
complication chart for one year (Fig 3) 

Other writers have also plotted the seasonal 
Inadence of their pulmonary compheations 
and Armstrong (10) shows that of his 55 
cases 35 occurred in the five months Novcm 
ber to March, while of the 35 complications 
reported by Robb and Dittnck (39I 20 oc 
curied m the four months January to April 
Thirty nine of our 65 cases came within the 
SIX months period No\Tmber to April This 
15 even more significant when it is realized 
that the hospital is only at its fullest capaaty 
during the other six months when but a httle 
over one third of the total complications 
occurred The percentage calculations as 
plotted on the chart shows thi^ strikingly 
Osier and McCrae (17) state that the ma 
jority of pneumonia cases occur during the 
intcr\’al No\'cmber to June 
A consideration of some of the other pre 
disposing factors brings forward more interest 
ing data The a\'cragc age of the 65 cases 
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With puImoELin compbcations wjs 43 
j-cars. It \ancd from 157 for the tnediaq 
tjniti* coses and for both the lobar pneu- 
moma and anp\'cina groups to 30 for the 
bronchopneumonias 

In 36 cases some delimte lung pathok>g> 
was detnoratrabk at the tune of operation. 


Other wnten have also lakl espcciaJ stress 
on this factor Bibergefl (19) in reviewing 
Gennan statistK* records that of 200 lung 
complications repwrted by Kelling 13 showed 
bronchitis before operation. Thirty four of 
these developed pneumonia and 17 died — 
8 3 per cent This u in striking contrast 
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Fig a Rctctm able of chart. 


to the operations on pabents with nor 
mol lungs where onl> 3 o per cent died 
In a few of our czises a pneamonia although 
undoubtedly present b^orc opcratioa ww 
missed entirely m several cases emph> 
setna or a few coarse riles were noted 
before operation Septic foa including the 
lung con^tlonsondcholecystitis appendlatia 
ruptured bowels etc were present in 39 
cases almost 60 per cent The importance 
of septic foa in relation to subsequent lung 
complications has long been repeatedly shown 
In statistical studies It is this factor which 
IS responsible for the large proportion of the 
embolic complications greater num 

bet of such cases occur with abdominal 
sepsis where the anatomical distribution of 
blood vessels and lymphatics facilitates the 
ease of eitcnsion. 

The general nslt we ha\o tned to estimate 
and have considered the age the pre-existing 
lung pathology and sepsis elsewlmre cardiac 
condition and past history The divisions 
are arbitrary and those with pre-existing 
lung pathology we have called poor risks 
31 we have called good 18 fair and 35 poor 
risks. These figures are citrcmclj instruc 
tive Only imagine operating on a senes of 
cases one third of which ha\'e the description 

poor nsk stamped on them before opera 
bonl It shows how lightly we approach 
operation in general and is a Just cntigsm. 


Some of these factors at least, can to a great 
extent be avoided, and this is one of the les 
sons we wish to pomt most sharply Other 
wnters Armstrong (10) Otte (ii) Kroenlein 



Fig 1 Po«tof>er»tiTe pulmofx»rv compUcmlkmi. 
MoDtUr laddcoce 
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(31) and others urge •tnmg 1 > the eradication 
of septic foa before operation Tho lung con 
dition must be tiwroogUy understood and 
If there is onv question the operation sched 
ulcd must be put ofT If possible untO impro\’e' 
ment sets m. Of course there always will 
be a few cases where the pulmonary nsk is 
great, but In which d(.la^ overbalances the 
danger of immediate surgical mtcrvention. 
It IS interesting to record here that Ottc (ii) 
speahs of giiing amesthcsia to patient* with 
lung trouble (asthma bronchitia etc ) when 
it seemed absolute^ necessary but that by 
using great care vnth the ugathetic all 
future lung comphcations were awidcd At 
least it points a lesson from which many 
dimes ma\ well take their text, 

\\e had hiped to tmd another remediable 
factor m the 1 mg durati m of some operations 
But a careful stud\ of our oim cases and of 
the statistics and opinions of others has 
brought us to the conviction that the duration 
of tlk. ao^theUe pfr rc plays an unimpor 
tant part. Of course m poorh administered 
anjEsthesia the duration adds to the risk 
In CDicring the entire held ol postopera 
tl\‘e complications we hai'e ahead) said that 
the pneumonia group stands out os the most 
important and thus we have spent much 
tune In anal)nng and discusamg it but we 
feel that the same factors are present to a 
considerable extent in producing bronchitis 
I c the ana>itbesb here too pla)"* an impor 
tant rhle. The pleurisy emp)Tma and pul 
monary embolism cases arc usual!) cmlxibc 
in ongm as is to be expected, and we feel 
that the docuseion already presented and the 
crposltion of our senes of cases in these va 
nous groups IS sufficient Their etiology de 
pends on some area of sepsis or thrombosis 
tthlch frequcntl) existed before operation, 
and which, ther^orc In some cases is a\-oid 
able. The medlastmitis and pneumothorax 
case* are eflsD\ cipblnable on a mechomcal 
ha^is and need no further discussion. 

^ c hope we has'e shown much room for 
improiTmcnt, and that such improi'cincnt is 
eaxO) a\-ailable with study and care m the 
selectlan of cases m the pre-opcrati\'e prep- 
aratkin in the method and ikill of the 
oniesthctist, and m the pQ 8 toperati\T conduct 


CONCLOSIONS AND SUGOE3TIOVS FOE PItOPHY 
LAX18 

FaciffTS pndhpeting to potiopavtive pul 
nwnarv complicaiicns From the above 
studies we ha\T derived the following con- 
dusions as to the etiology of postoperative 
pulmonary complications. Certain factnn 
weigh more heavily than other* but we feel 
sure that no single spedhe cause is alone 
mihtiint in any gi\’en group or type. There 
seems to be present always a large and vary 
ing number of factoia. Anxcsthesia has been 
repeatedly blamed os the main factor re 
sponsible for these complications but we feel 
we have shown that when alone and In good 
hands It can be disregarded os suffiaent 
to bring about such sequels. The figure* 
we have presented from this clmic that one 
in ex-erv 54 cases operated upon drvTlops a 
postoperative lung condition and that i in 
106 axe so stntong as at once to estab- 
lish the importance of these sequels. And it 
should be a suffiaent warning to make an) 
surgeon consider thoroughly all the nsks in- 
vol\sd and what precautionary methods be 
might use in each and e\ury case. The pre- 
dlspiosuig factor* are 

I Poor general condiQon Le age anamla 
alcoholism artenosclcrosis vrenh heart ox 
susceptible lungs. (The typo that appean 
supemdaily as a had pre-operative risk.) 

3 Oral sepsis lc teeth carious necrotic, 
etc. tonsils septic. 

3 Pre-cxistmg lung pathology — not only 
tuberculosis but bronchitis emphysema or a 
recently subsided pneumonia 

4 Amesthetk badly given, Le. forced 
aspiratian of mucus permitted unnecessary 
mtubation of nasopharynx, vomiting on 
table etc. 

5 The presence of septic fod. 

6 Too radical opwrations that crt5en up 
unnecessarily patinraya to the neighborhood 
of the lungs or to the hmgs themselvos. 

7 Opjcrations in the~eplgastrium carry the 
added danger of lung compheation through 
ease of v-ascolar and lymphatic ertenskm. 

8 Exposure to cooling fluids or to draught* 

(vasomotor disturbance) 

9 Postoperative pain resulting In hypo- 
stasis from poor expansion. 
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Prophj lactic measxires which wc suggest 
to a\’oid the occurrence of po 5 toperati\T pul 
monary complications 

1 Careful preparation of the mouth all 
oral sepsis from teeth and tonsils eradicated 
antiseptic mouth wash and extra careful 
brushing of the teeth the day of operatioii. 
Turner (54) cmphaaixes the importance of 
mechanical scrubbing of the mouth ^nth 
atnc aad the mere use of mouth washes 
being insufficient 

2 Obsei^'ation of patient for at least two 
daj’s before operation to insure absence of 
lung patholog> and septic foa 

3 CarefuUj administered antes thesia 
prcferabl} in the hands of an expert ether to 
be gl^■en bj the drop method A\oidance of 
mechanical appliances m mouth and nobc 
unless indicated ‘ Surgeon to be read> to 
operate when patient is prepared 

4- A^o^dance of exposure during prepam 
tion on the table no unnecessary wetting 
plentj of blankets Again after operaQon, 
particular care to aiaiid exposure plent> of 
blankets and if the patient is recumbent 
these to be pinned about the necL Opera 
tmg room temperature kept above 75 F 
The liberal use of hot wet packs m laparot 
omics m walimg-off the operativ’e field 

3 Avoidance of trainna espeaall> m the 
epigastrium and in the neighborhood of large 
v-essels 

6 Asepsis. 

(In the special group of epigastric opera 
tions we suggest that m addition to the 
above recommendations the wound be closed 
with silk sutures for the fasda so that tight 
supporting bandages will be uimeccssarj 
thus as far os is mechanically possible, doing 
away with splinting of the lower portion 
of the lung \\ e further advise allowing the 
patients more freedom of movement m bed 
and would not insist on the semi-erect pos- 
ture alwaj's In addition, we advocate get 
ting the patient up and out of bed just as 
early as Is compatible with the existi^ con 
ditions in each case ) 

W onpt tSt IstiwlictkB acA nbbcT catketm aC lha mua] 
PMuna (oc Ua tdalnlitAtuD el rtber at fay tba CoaxO 

yytl a t , baaoM b«fam tbtt tba cr«s tat Ida lU aon tkta onr 
atltsco tba dtactf nltctad ■itami- 


BIBUOGRAPm 


I Lok) F T T Am, il Ai*., 1916, Ixvil 559 
i Houasx J jotjB Iloptini Ikup, BuiL, 1909 n. 
3 Boothbt W M T \m, M Aj*. 1916 li^ 539. 

4. Hess, I J Am. u Ak. yii6 Ixvi 1376 

c Raxzi E. Arch, f Hm- Chir 1908 IcirvQ 3S0. 
o PnuE, A, n, Sarx*t Gywe. L O it. 1914 in 549, 
7 Becqiax Collected Papers JLijtj Clink 19 0 594 

5. IbkL 1911 738. 

9 IbkL 1913 776 

10 Ajuesnerro G E. BrlL il J., 1906 1 1141 

11 Oite,A iiccnch. med. Wchnjchi 1W7 hv 5473 

ij Booth, L. S Med, Record 1916 582 

13 Bakciott F U Ildd,j5S3 

14 Lactcxx CcntialbL ( Cnir 1907 Iv 96 

1$ WinrFix.A ,0 iled. Record, 1916 Iniii, j8i 
t 6 Docmir and Cotx. Forchborw t TteiapeaiiJ of 
iDtenaJ Dlscucs 1914. r 470 
, OiLExand ^IcCkaz, ilodern ilcdiooe 1913 1 *01 
ift BnxHAai A C Suit Cjmer & Ob*L 1914 m, 
46S 

19, BtsneoL. \Tch. f kUn, Chir 190s luvlil 319 
10 Pfaxkessuel. ZentralW f G Tiael. 1903 No. 1 
KaOEStm \ erhandJ d. deuticfa. Godbeh. f 
Clur 190} uiIt 131 

J Kee< W W Beaton M & S J 1915 dnfll 831 
13 riDcoEisox Collected P»pen Jlaj-o Clinic, 19x3 

*01 

J4. Maqaxt a SinE Gyaec &. Ob»t. 1906 Cl 795 
)$ ILuucil Qooted from Keen, loc dt. 

16 Horuyim, R. Arch, 1 kiln. Chir., 189S IvH, 175 
3 Rcllt Bnt. iL J_ 1913 d, 17 
j 8 CoiisiLLs G Atcil f kiln. Chir :89s Ivii. 409 
K) Uenx. Verhand) d. deuUch. Gtudbeh. t C^ 
901 140 

30 MixiTiJCs. \eThnndl. d. dentsch. GeueOich. ( 

Chir 190 its. sCe- 

51 PoPTtxT Ilcutich- Ztichr f Chlfn 190a IrrC, 505. 

31 Ommeru) \rclL L kUn. Chir ipo? Irrrui, 305. 
33 V LtcsnxN'BntC- Muench. med. Ucmachr- 1908 

ns >386 

34, Bevaji a, D Tr Am. Sun Au, 19 j TTrflt ax 

35 Ibid- 19J nil, 177 

36 Ladd tnd Osoood Ann. Sorg Phflj., 1907 Sept. 

37 CwATHurr Anesthesia, 1914- 

38 Boothby t\ J Phann. and Eip. rtiOTp., 1914 

V 379- 

39. Rods and DtmiCE. Sutr ^ Gynec. A ObiL, Cl 51 

40. LAcm Batr x. kiln. Clur., 1906 1 3 
41 Cebcu. Bdtr x. kiln. Chir 1904 xM, a 

41 CracfY VerhandL d. deuUchu Gesaellxch. f Chir 
190S 109, 

43 Knanax. DAL, p. x 3. 

44. Kaosch. IhhL,p.ii7 

45 WoLTT Dentxh. Ztjdir f Chir W 7 , Imviil, 71 

46 WiLEoar CoOected Papers ilaju Clinic 1913 717 

47 Rzluxo G VohandL d. deuUch. GeseUach. f 

Qrir IMS TiTiT 136 

45. Sabdt F R. Sdeoce 1916 n. t. dir No 1137 14s 

49. Gee, S aad Hoxder. T J Albeit A RoUcston 

S>-»tem of Medidne 19 o t 536 

50. Catch, V\ D Tr Am. Sorg Ass. 1911 ttIi, 196 
SI V LiCJiiEiiEKO A. CentralbL L d. Grenigeb <L 

Med. u. Chir 190S i! Noa, 4567 
S3 CEBDiJurot, Deutsch. Ztichr L Chir MI 3S3 

53. OcniBT V\ C J Am. M Ajb., 1915 Lrv 3134 

54. TuBHEJt, T A- Proc. Royal Soc- iled, 1913-19x3 

Odcmtological »ec. p 9 



650 


bUROER\ GYNECOLOG'V KND OBSTETRICS 


FAT EMBOLISM FOLLOWING TRAUMA TO BONES 

X*: ErFERniEifTAL Study ot Its Pkoduciiow and Psivention wixn PArncuiAa Rztieekci 
TO TTTT A13EE Oteratioh 

Bt GEORGE T CALDWELL akd H.UIR\ L. HUBER, Chicaco 
Fna tha rilhil i|nl LibanlOT efa< Uurtfritr ol CMc»«« tad lk« Olte • A. I|nr3* UoamJ lutfrita 


T he importance of fat embolism fol 
lowing bone mjunea has recentl\ 
rcca\Td consldcr^Ie emphasis. Buer 
ger (i) examining the lungs of one 
hundred mdlviduali aho had recascd severe 
contusions or bone fractures found embolic 
fat lacking m onlj one case of severe bone 
injury In his cxceHent raonc^raph War 
thin (a) reports that in the eight fatalities 
following fractures in his pathological ser 
>icc on which autopisies were p^ormed 
all showed a marked fatt\ erabolucm as the 
cause of death It is of ngoincancc to 
note that a diagnosis of fat embolism 

woi not made once m these cases Le Count 
and Gauss (3) studying 14 cases of fat em 
boUsm found that the bvmptoms had been 
recogmxed chnicalJt oni) once while the 
diagnosis of dellnum treraecis had been made 
eight times. 

The tragic nature of fatal (at embolim in 
orthopedic operations has given espeaal sig 
nificance to these cases The dangers asso- 
aated with forced stralghtcnmg of onkylosed 
joints were pointed out b> de Qucrvain (4) 
in 1904 and proph>lactic measures were ad 
vocated whidi seemingl} attracted but little 
attention. Von Abcrle (5) made similar 
but more extensive obsctAations in 1907 and 
ootlmed means of prophylaxis which arc 
empirical in nature but ha%e had important 
bearing on orthopedic procedures The 
mimb« of wdl-anthenlicated fatal cases re 
ported as found by Heck (O’) m 1913 to be 
within the limits of a score doubtle^y sen es 
to illustrate the failure to recogmxe the con 
ditlon rather than the rantj of its occurrence. 
Reiner (7) states that four deaths from fat 
embolism occurred In the Menna Institute for 
Orthopedic Surgery alone wi thin the space 
of a few jTars and that three of these deaths 
occurred in approximately one thousand 
operations which were performed previous 


to the adoption of certain prophylactic meas- 
ures. Ryerson (8) within the past three 
y'ears has had three deaths in his own service, 
which he attributes to fat embohsm. Only 
m the last one of these was the cause of 
death ddmitdy established Fat embolmn 
was not susptected at the tunc In the two ear 
her fatalities and consecpiently no 
inadons were made which would reveal it. 
(>nc of these cases is of peculiar Interest in 
connection with these experiments It was 
an Mbec bone tran^lantation for the cor 
rection of a &e\cre paralytic scobosb. A 
splint cut from the tibaa by means of a motor 
sow was sewed mto a deft made by Bpbtting 
the Spinous processes of the lower donal 
and upper lumbar vertebnc The death 
which occurred three days later is the first 
one following this type of operation m which 
fat embolism has reported and was re- 
sponsible, ID part, for &e present study 
undertaken at Dr Ryerson s request. 

EXPERlilLNTAL PRODUCTION OT TAT 
KUBO T.mr 

The rdatlonship which fat embolism holds 
to lesions of bone tissue was established by the 
eipcnments of Bosch in i8b6 who produced 
fat embolism m rabbits by bonng holes 
in the tlbias and destroying the marrow by 
means of a wire introduced through these 
boles in the cortex of the bones- These 
mjuncs to the bone marrow were followed 
constantly by the finding of fat droplets m the 
capilianes of the lungs. The ariTmala kIDcd 
at the end of three to six hours had simflar 
amoimts of fat with the same wide spread 
distribution m the lungs, as had the nnimals 
which were allowed to live several days. 

Bosch in\'e3tigated also the method of 
tran^rtation of this fat The marrow 
was In (lart removed from the marrow cav 
ities and replaced by an mtiraate mixture of 
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oU\c oil and vermilion Large amounts of 
the colored fat were found m the lungs ns 
early as 45 nunutea after the completion of 
the operation In these cases no traces of 
pigmented fat were found in the lymph 
glands along the vena cava and the lymph- 
glands m the pel\’iB contained only small 
quantities of pigment 

In other animals the vena cava was ligated 
bdow the entrance of the renal veins and a 
cannula inserted into its penpheml end 
previous to the injection of the colored fat mto 
the marrow ca\atie3 When the oil was pur 
posely injected under high pressure the 
blood flowing from the cannula is said to have 
contamed pigmented fat before the mjec 
tion was completed while three hours after 
the mjcction it was impossible to find pig 
mented fat even in the vessels nearest to the 
mjured bone On the basis of these expen 
ments Busch concluded that the fat is t^en 
up from the marrow cavit> largely b> the 
% eins and that the maxunum of the obserpUon 
IS reached during the first few hours A 
much smaller amount of fat is apparentl) 
transported by lie lympL 

Ri^cl (10 1 confirmed the finding of 
Busch that injunes to bones are constantly 
followed by the entrance of fluid fat mto the 
blood stream and in addition showed that 
the Intact lymph vessels are capable of takmg 
up fat whi^ has been injected mto the sub- 
cutaneous tissues He never observed the 
production of fat embolism by this means and 
eiplamed this by the cmulsifyiiig action of 
the lymph-glands. 

While he did obtain pulmonary fat em 
holism with intrapenton^ oil mjections, he 
attnbuted this to the supposed dirwt entrance 
of some of the lymphatics of the diaphrogm 
mto the thoradc duct without passage 
through lymph glands Fntsche (ii) m 
V estigating this rjaim recently could find no 
authonty for such assumption and state* 
that Bartels has shown that all of these 
lymph vessels pass at least one set of lymph 
glands before reaching the thoraac duct. 
\Vlcner (12) likewise obtomed abundant 
pulmonary fat embolism by the injection of 
fat into the pentoneal cavity of rabbit* 
The lymphatics of the diaphragm were notice 


ably filled with fat Olive oil mjected mto 
the pleural cavities of dogs and rabbits gave 
a similar result Some of these animals 
were allowed to live from 13 to 19 days follow 
mg the mjections but the experiments were 
repeated with numerous rabbits, and fat 
was usually found m the capiUanes of the 
lungs m ammals which were killed after two 
days These e-xpenments led to the con 
elusion that even the mtact lymph vessels 
may take up large fat droplets and that the 
jmssage mto lymph glands docs not prevent 
the accumulation of fat droplets m the 
capdlanca of the lungs 

The work of Ribbcrt (13) demonstrated the 
importance of jarrmg the bones without frac 
ture m the production of experimental fat 
embolism He foimd that by striking the 
bones of the legs of rabbits a senes of blows 
with a mallet a pmlraonary fat embolism was 
produced According to his view the jar 
nng of smgle bones or of the skeleton as a 
whole IS the chief factor m bnngmg about 
the entrance of fat mto the blo^ stream 
The fat therefore would not neceasanl> 
come from that port of the marrow which ls 
directlv injured bv the trauma os this he 
thinks could account for only a gmnll amount 
of fat To show the relatively shght aigm 
ficonce of the tearing of the bone marrow 
when the jarring is i^uced to a minimum 
he produced fractures m the femurs of rab- 
bits b> a very gradually mcreased pressure 
In these animals no fat embolism was 
noted or at moat, it was slight, although the 
fractures were suffiaently complete for the 
ends of the broken bones to be moved agamst 
each other 

Ribbert thought this would explain the 
occurrence of marked fat embolism m human 
bemgs following perfectly smooth trans- 
verse fractures of bones m which only a thin 
layer of morrow is disturbed and also severe 
cases following very tnvrnl fractures or frac 
hires of flat bones whose marrow contains 
but little fat, such as he had observed m 
fractures of the sternum of nbs find verte 
bnc, and which he had seen often in skull 
fractures resulting from falls and other 
severe traumas. 

Using Ribbert 8 methods Fnschmuth (14) 
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and later Bcrgcminn (15) found traces of 
pulnionar> fat embolism following the jarr 
ing of bones unaccompanied by fracture 
The rqjcated falling of narcotixed animals 
from a table to the door or the throwing of 
anxsthctjzed animals against the wall caused 
the entrance of free fat mto the blood stream 
but, in every case the amount of fat found 
m the lung capillanes was small In this 
connection Bcrgemann noted that the nmn 
ber of fat drcpleta in general seemed to be 
dependent upon the age of the animal and 
the amount of body fat whn-h it possessed 
In a few onmiaJs m spite of the most careful 
searching of numerous preparations no trace 
of fat embolism could be found These 
prejMLratioas were usuall) taken from live or 
su different regions of the lungs and the 
hndmgs in all of these were generaiJ> quite 
uniform if traces of fat embolism were found 
in one of the preparations ihe\ were usuall) 
found in the majority of the remaining ones 
Taking all posable aire to avxnd jamng and 
Bergemonn observed sm^ amounts 
of free fat m the capUknea of the lungs fol 
lowing gradual cruatung of the spoogiosa of 
the long bones of dogs and rabbits and also 
after fmeturw of the ahaJts of these bones 
In these eapenments the fat droplets were 
larger and more numerous than those seen 
after the jamng of the anunols He con 
dudes that the crushing of bones, accom- 
fmued by fracture, is of more significance In 
the production of fat embolism than ii the 
jamng of bones and that some importance 
should be attached even to the compression 
of bones since the forced straightening of 
Joint contractures has shown experimentally 
in man that the compression of bones with- 
out jamng maj give nse to a fatal fat em 
boUW 

Careful experimental work m the produc 
tlon of traumatic fat embolism has beiaa done 
also bv Fritsebe (ii) Using rabbati and 
dogs he produced fat embolism usuafly by 
one of two methods (i) the method used by 
Busch 0/ boring holes into the marrow cavity 
near each end of the tihias, with the destruc 
tion of the marrow b> means of a wire 
introduced through the holes nnd (2) by 
Ribberti method of striking the anterior 


mriace of the tlbias 24 to 36 strokes with 
a mallet, avoiding injury to the soft pmrts 
and Jamng of the b^y in general Only 
m a few cases were fractures used to liberate 
the embolic fat All of the anlmitN were 
operated upon In deep morphine-ether nar 
coflis, the excitement stage of ether being 
avoided by large doses of morphine. \VhDe 
m deep narcosis they were killed bj the 
opiening of both pleui^ cavities care being 
t^en to avoid bleeding with a consequent 
change m the amount of blood m the ves- 
sels of the lungs The time of these experi- 
ments, from the liberation of the fat to the 
Hlhn g of the nnlmwU, wES usuolly three to 
four hours a few animals were allowed to 
hvc 18 to 24 hours without any noticeable 
increase in the amount of fat in the lung 
capiliaries The craminatloiis of the tissues 
for fat concerned themselves chiefly with 
the lungs since no embolic fat was found 
in sev^ kidneys eiamined after three 
hours 

Usually three or four blocks were removed 
from the lungs of each animal and sections 
from each of these were studied The 
lungs of a number of rabbits and dogs, killed 
with the tame precautions but without pre- 
vious bone injuries, contained in tome cases 
a small amount of Intracaplliary fat. Atten 
boD 13 here called to the fact that it is neccs- 

a to diflerentiate between the large an- 
: fat droplets and the smaller droplets 
found in the alveolar epithelmm and in the 
bronchial cells. Fntsche remarks that this 
finHlng of embohe fat in the lungs of normal 
animals emphasizes anew the fact that a ah^t 
grade of fat embolism occurs very readily 
and IS without significance. Only m one 
wnimfll were there no demonstrable traces of 
fat embolism in the lungs after each tibia 
had been struck 24 blows with the mallet. 
This waj an underdeveloped rabbit, sir weeks 
old, whoso bone marrow probably contained 
but little fat In an attempt to settle the 
much disputed question of whether fat cm- 
bolum arises only through the blood veaseis or 
whether under certain conditions, the lymph 
stream can also transmit fat from the bone 
marrow into the circulation, Fritscho per 
formed a further series of experiments on 
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rabbit* and dogs Before the production 
of the fat embolism by trauma to the bones 
the \cins from the legs of five rabbits and one 
dog were ligated the collateral vessels being 
occluded as completely as possible. The 
results obtained are quite remarkable. By 
merely striking and jamng the eitrcmitles 
in spite of the hgation of the veins the fat 
droplets in the lung capillaries were found to 
be as abundant os they were In the controls 
mdicatuig a transportation of the fat through 
the lymphatics. 

The importance of this route was seem 
m^y confirmed later b> the findmg of large 
fat droplets m the Tjunph from the thoraac 
duct of animals s imtl arly treated On the 
contrary when the fat embolism was pro- 
duced by fractures of the bones or by dis- 
turbances of the manow accompamrf by 
hEemorrhages the results obtained were quite 
difierent 

In these animal* the ligation of the vans 
prevented the collection of fat m the lung 
capOlanes. With injuries of this kind the 
fat embolism apparently anses chiefly by 
way of the veins Fntsche suggests that the 
lymphtics may be easily dosed as a result of 
^e hffimorrhage No hemorrhage was ever 
observed m the bone marrow following the 
jarring of the bones m the earher experiments 
Ligation of the co mm on ihac vein alone was 
not eSectivc m preventmg fat from entering 
the lungs following injuries accompomed 
by hemorrhage this however was observ ed 
m only one ammal and then 18 hours after 
the mjury so in this case the fat may have 
been transported at least m part through 
the lymphatics 

On the basis of these expenments Fntsche 
behcvcs that, at least so far as short tune 
experiments arc concerned the lymph chan 
nds have no important part in the ongin of 
pulmonary fat embohsm foUowmg Injunes in 
volving hiemorrhages into the bone marrow 
while m cormedaon with the jamng of the 
long bones unaccompamed by a tearing of 
the blood vessels the lymphatics are the 
chief carriers of the fat In this latter case 
the emboh formed in a given tune are always 
less numerous when the blood vess^ 
are tom. 


PROPHYLAXIS AND TREATITENT 

Numerous suggestions have been made m 
regard to prophylaxis and treatment m fat 
embohsm but the actual experimental woric 
done m this fidd is quite fragmentary 
Probably the earhest attempts In the treat 
ment of an experimentally produced fat 
embolism were those of C«my (16) m 1875 
Smre fat fairly easily forms on emulsion with 
sodium carbonate solution and as it was 
known that emulsions mjected mto animnN 
produced but httle effect, Cxemy injected 
fat mto the jugular veins of dogs m amounts 
suffiaent to produce dyspnoea and then 
introduced into the same veins varying 
omoimts of a pear cent sodium carbonate 
solution hoping that on emulsion would be 
formed with the fat m the lung capillaries 
While he beheved the dyspncca was momen 
tanly lessened m some cases there was no 
evidence of any permanent relief 

The c-xpenmental work of Ribbert (13) 
emphosu^ the importance of siraple jarring 
of the bones in the production of fat emboham 
in healthy animal^ He maintained that, if 
with a marrow which 13 not especially nch m 
fat such as that m the bones of rabbits this 
result 13 obtained it would certainly occur 
more readily m human bemgs whose bone 
marrow Is sometimes extremely rich m fat 
While Bergcmann (15) was unable to con 
vmce himself of the fundamental significance 
of this jamng and shaking he admitted that 
It might be a factor He states that if this 
were truly of so much importance, the use 
of the chisel m surgery would have to be 
dispensed with because of the attendant 
danger and remarks that because of this 
possible danger Lexer always preferred the 
saw to the chisel m operations on the spongio- 
saof bones espcciallyatrophic ones. Reason- 
ing from the results of experiments similar 
to those of Ribbert, Wilms (17) attributed 
to the lymphatica a considerable importance 
In the transportation of faL If we mamtam 
that the fat is taken up by the v ems the max 
Imum grade of fat embolism should develop 
m the coarse of a few hours which appears 
to be contrary to clinical observations In 
this case he states there would be no other 
means of combaUng Its origin to mdse 
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the region of the injury in order to remove 
the fat an d the blood wtdeh hna escaped* He 
frURgeata that if the l>-inphatic3 serve as the 
chief means of canying the fat, benefit might 
be secured b> a temporary drainage of the 
thoraac duct to the eitenor of the bodj 

Thii. method was used by ^ilms with a 
man jo jc^rs of age who had fallen out of 
a ^e‘Cond story window and who later de 
velojied s\mptumi of fat embolism From 
the tistula jiroduced two hten of l>'mph were 
collected during the first 'o hour* after the 
upcrati n* This fluid is said to have con 
tainei large droplets ol fat in addition to 
small druj lets presumabh den\-ed from 
ingested fattv materials Recovery ensued 
and the fistula cl rscd after lour <la\'S Thu 
bsereation lex] to Fntschc s »tud\ of the 
etie t produced b\ drrunjpg the tboroac duct 
in rabbits and d gs in which traumatic fat 
ml >b m was pnduced 

The wort was limited to three rabbits and 
tw dogs B} stnLiDg the ubias os in the 
vpenments pnrviousK ated do fat droplets 
were found m the lung capdianes of three 
animal w hen the hiripb w as led out through 
cannulas m the thoraac ducts while fat 
iroiilcta were dem nstrable in the lluid 
which escaped Howeicr the results were 
[Uite dillertnt when holes werv bored Into 
the tibias and the bone marrow broken up 
as w as done w ith one dog and one rabbit In 
pile of an abundant flow of Ijmph from the 
tboraa duct no fat droplets were found 
in this fluid but on ejamination of the hings 
lat droplets were found m the pulmonaiw 
capillonea. These findings are m accord with 
i-ntscbcft concepGon of the different routes 
for the transportation of the fat m his two 
tjT” trauma to bones In regard to the 
suggiation made b\ Wilms be states that 
otJv m cases of shaking and jamng of the 
skeleton without Ixme fracture would the 
draining of the thoraac duct be of an> pro- 
ph>lacdc \-alue and m such the 

8}Tnptoni3 would ha\e to be recognized 
eari\ 

On a dinical basis \on kbcrlc (5) In 190, 
outlined a method of proph>laii* to be fol 
lowed In orthopedic operatiuns which has 
received wide attention The chief features 


of this method are briefly expressed at 
follows (i) Since fat embolism following 
orthopedic operations occurs most frequently 
with paralj'tic contractures m ertronltia 
which have been long in disuse, be advocate* 
Increased care in the prevention of the foma 
tion of such contractures aTwj of the recur 
rence of the condition, when once corrected 
fa) Operations should be done as earlj u 
possible when once deemed necessary sinrr 
with increasing age there is Increased fat 
content of the bone marrow as well as 
danger of bone atrophy (3) Since many of 
these operations are done in bloodless fidds. 
with the use of the Esmarch constrictor it 
IS suggested that the fat collected in the veins 
may be washed suddenly into the orailaticm 
unless the constrictor is removed gradually 
U) When contractures must be operat^ 
upon froctura should be carefully avedded 
and multiple contractures should never be 
treated all at one time and in aue of high 
grade contractures the correction should not 
be attempted at a angle eperation* If 
l>ones are accidenLally broken, they shonld 
be set as carefully os possible. 

Reiner f?) in the worst of these cases ha* 
used a blcx^ess field in both open and doeed 
operations bat before the remov’al of the 
bbmarch constrictor has placed a cannula 
In the saphenou* \xm m such a way that it 
extends down into the femoral *0 that on 
rcmov'al of the Eamarch the blood con 
taming the fat collected from the tissues fa 
allowed to flow outside. Relatively large 
amounts of fat ere said to have been obtained 
m this nay Howc\*er these suggestions do 
not seem to hasT been \CTy widely adopted 
Having occasionally obs qv ed convulsions 
following certam orthopedic operations, 
Schanz fiS) is convinced that these might 
have beai avoided if von Aberle s directions 
were followed when they have actually 
appeared he has used subcutaneous Injec 
tions of salt solution, from which procedure 
he obtamed the impression thjLt benefidaJ 
cffectB rcjuJtcd This treatment Is based 
on the assumption that the convulsions are 
due to the plugging up of capillaries in the 
brom By this means the capillanes can be 
distended and the fat droplets forced onward 
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Some jears before tbe publication of von 
Aberle b prophylactic measures de Quervnin 
(4) had emphasized the dangers associated 
with the compression of the spongiosa of 
atrophic bones and had given directions by 
whi^ to avoid the dangers associated there 
with He especially recommended the use 
of the V raj's m dignosis of the extent of 
osteoporosis and if this were extreme the 
use of forced straightening should be avoided 
and more gentle methods apphed aa previously 
advocated by Pajnr In a recent review of 
traumatic fat embolism Tanton (19) bolds 
that the immobilization of fractures is a 
further factor m prophylaxis if hpuna and 
dj’spncca have developed the opening up 
of the fracture with removal of the blood 
and fat accumulated there should be con 
mdered Since the beginning of the eipen 
mental work here reported Buerger (20) 
has advocated the use of the Esmarch con 
stnetor espeaallj in fractures occompamed 
by contusions m order to hinder the further 
destruction, of the fatty tissue by the blood 
and to prevent the entrance of fat into the 
veins by means also the clotting of 
the blood in the crushed fatt> tissues would 
be hastened By expenraents to which 
reference only is made, he states that he has 
shown that fat which has become free is 
frequently retained b> the coagulum when the 
blo^ clots For this purpose, he says the 
constnetor would probably not hav'e to be 
left on longer than a half hour to hasten the 
clotting gelatin might be injected before 
the remoT^ of the Esmarch but he opposes 
this procedure on the theoretical grounds 
that thrombosis might also be hastened In 
the vessels contaimng the emboh Vcnesec 
Uon of the mjured lunb previous to the re- 
moval of the Esmarch bandage might be of 
some value as suggested by Rcmer Buer 
gcr even advises Momberg’s constnetiou at 
the waist hne m the most severe cases es 
peaally with crushing injuncs of the pelv'is 

EXPERIMENTS 

The purpose of these experiments was to 
devise a method which would produce a 
relapvclj constant amount of fat embolism 
b> means of trauma to bones and then with 


this method to test the value of the use of the 
Esmarch constrictor or tourmquet os a pro- 
phylactic measure against the fat embolism 
so produced and further to seek other 
means of limiting the amount of fat entering 
the arculation The Esmarch constrictor 
has long been used for the production of 
bloodless fields m vanous operative proced 
urcs but its use as a meana of prophylaxis 
against fat embohsm has only recently been 
suggested and its value never actuallj de 
termined In his directions for the preven 
Uon of fat embolism von Aberle suggested 
that the Esmarch constrictor be removed 
graduollj so that large amounts of fat 
would not be washed suddenly Into the blood 
stream but he was referrmg here only to 
those operations in which bloodless fields 
were bang employed and does not mention 
itfi use as a prophylacUc measure. Reiner 
however states that, in his worst cases 
those mvolving paralytic contractures with 
marked atrophy of the bones mvolved he 
used the Esmarch in both open and closed 
operations and before removing it, drained 
the fat-containing blood from the femoral 
van Previous to the adoption of this pro- 
cedure three fatalities from fat erpbohsm 
occurred m his service. Some months after 
the beginning of the experimental work here 
reported Buerger (ao) published an article 
m which he strongly advocated the use of 
the Esmarch constrictor m bone fractures to 
hasten the dotting of the blood in the m 
jured tissues and thus prevent the escape of 
the free fat 

Large and at least moderatdy well 
nounshed rabbits and dogs were used m our 
experiments 

Production of anculhesta To avoid the 
cxdtement stage of ether aniDstheaia a 
narcotkmg dose of chloral hydrate was 
first given to all For this purjxjse 

a BoluUon of uniform concentraUon was used 
throughout i cubic centimeter of the solu 
Uon was equivalent to o i gram of chloral 
hydrate This soluUon given per rectum to 
rabbits in the ratio of o 3 grams of the 
cry’stals to i kilogram of body wdght gave 
a deep narcosis beginning in 5 to 15 minutes 
and lastmg usually about an hour The sub- 
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seqacnt adminiitnitaon of ether was accom 
pushed without much resistance cm the part 
of the wnimftl ^ith dogs a stomach tube 
was used and the chloral hinirate solubon 
was introduced directly into the stomach 
This method of nrucsthesla while uniformly 
satisfactory with rabbits sometimes failed 
with dogi because of the \omitmg which 
frequently occurred In such coses chloro- 
form uas used to produce the anesthesia 
and ether was substituted later 

KiUint, of antmali and preparation of the 
tissues In these experiments the animals 
were usuallj allowed ti U\e 5 hours follow 
Ing the operation a few were killed at the 
end of a 6 and 3 hours and one was allowed 
to li\'e 10 hours. Some of the rabbits were 
killed by placing them In a large bell jar 
and then graduoUy InTeasang the content 
of illuminabng gas in the encl>>cd air the 
remaining rabbits and aU of the dogs acre 
given preliminary doses of chloral hvdraie 
8j in the initial anrcsthcsia and this was fol 
loiyed b> ether or chloroform The tboraoc 
and abdominal cavities were opened and the 
vessels from the lungs heart and kjdncys 
ligated These organs were then removed 
with os llttlt loss of blood as possible, m order 
that thnr fat ontent should not be altered 
These intact organs were placed m 10 per 
cent formahn where they were allowed to 
remain for a week hroien sections of ap- 
proximatel) uniform thickness (afx>ut 40 
microns) were prepared and stained for fat 
with a saturate soluticn of scarlet R in 
a mixture of equal volumes of acetone and 
70 per cent alcohol as recommended by 
Uarthln (2) 

Estimalion 0} the amount of eminiic fat 

The microscopic examinabon of the organs 
for fat was conTmed chiefly to the lungs once 
numerous preliminary observations had shown 
that In these short bmc experiments fat 
droplets are not usually found in the capil 
lories of the Ladnej-s myocardium, and 
brain os had been noted prenouaJv by 
others. Blocks of tissue were taken from 
each of the lobes of the lungs and several 
sections were made from each of these. To 
estimate roughlj the amount of fat in the 
lung capillaries the fat droplets m low power 


microscopic fields (LeiU No 4 eyepiece and 
No 3 objective Magnification 103) were 
counted In general 20 fields were counted 
In each section or a minimum of 100 fields 
in each pair of lungs. Where the fat drop- 
lets were few twice this number of fields was 
examined The fat droplets in each section, 
and also m different experiments, vaned 
greatly m site so an attempt was made to 
estimate more accurately the amount of fat 
by recording the approxunato diameter of 
each fat droplet in each field examined. 
This method was persistently followed in the 
later cipenments onri it was noted that 
when the fat droplets were numerous large 
droplets were proportionately more abun 
dont when there were few droplets they 
were mostly relatively nmflll- For com- 
pambve purposes where only wide dillerences 
are of much signiticance it is considered 
suJIiaent to report onJ> the number of the 
fat droplets. 

Operaim procedures end rftnJls To se 
core a suitable means for the production of 
a fairly constant and abundant fat emboUim 
three diJcrent operative procedure* were used. 

1 A slight moditication of the method 
used by Ribbert and later by Fritsche was 
hrst tried ^Vhtn the tiMas of rahbdti were 
struck numerous sharp blows with a percus- 
tiOQ hammer only the shghtest amount of 
fat embolism was produced A few fat 
droplets were usually found fn the lung capD 
lanes of each section examined, bat often 
only 2 or 3 in the entire section of at least i 
square centimeter This amount was, there- 
fore entirely inadequate for attempts at 
prophy laxis. 

2 \ considerably greater but still in 
soffident amount of fat mh nlntm was then 
produced by a method slinllar to that used by 
Busch. A hole was bored in each end 
of each tibia and the marrow partially 
broken up by a wire introduced through 
these holes mto the marrow cavity In 
sections made from the longs of two rabbits, 
the fat droplets found In the capBlarie* 
averaged only i 5 per low power microscopic 
field. 

3 The following method was then adopted 
After cutting the saatic nerve* in rabbits in 
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order to prevent pain subsequent to narcosis, 
the tibias were crushed throughout practlcallj 
their entire length by means of a small pipe 
wrench, each leg afterward bang struck, 
approxunately 36 Ught taps with a small 
wood mallet. 

This 15 the method which was used In the 
first series of expenments on prophylana 
although the amount of fat found in the lung 
capillanes following such procedure was not 
as abundant as desired for this purpose 
Upon recovery from the anesthesia, some of 
the animals were giien hbcrt> to mo\e 
around freely while m other cases espcaal 
care was taken to keep them quiet, to see if 
the amount of pulmonary fat embolism 
could be reduced b> this means Two of the 
rabbits in the first group were kept suspended 
in a towel provided with boles through which 
the legs were passed the re m ain in g three 
animals were allowed to move at will The 


whose bone marrow like the remainder of 
Its body probably contamed only small 
amounts of fat perhaps the age factor here 
13 fuUv as important as the amoimt of body 
fat. However even including this ftmmnl 
the general average of the number of droplets 
per field is 8 o and the average waght of the 
five rabbits is 1985 grams In general it 
was noted that, with the same amount of 
injury a larger amount of fat embohsm is 
produced m the larger and heavier animfils 
No benefit seems to have been gained here 
by suspending the two rabbits m towels 
attached to a suitable frame WTicther this 
procedure had the desired effect of pre 
venting trauma to the mjured limbs maj 
well be questioned The unnatural posibon 
occasion^ considerable struggling which 
undoubtedly mterfered with the ocdusion of 
the vessels by thrombi 
In the next group of espenments Esmarch 


amount of pulmonary fat embolism is ex 
pressed in the average nuniber of fat droplets 
found per low power microscopic field os 
shown m Table I 


TABLE I 

UentiQB ej Caofitlix) ^ 
iLib-Wdtfat ErMcoeat AahnAl •lonai; 
btt Oruos Hoon E«p* il» «ol 

I SToo 5 Moved win 

t 1050 5 Alorod al wfQ 

3 U15 5 llovtd at will 

4 IJ50 5 S ig p en ded In toird 

5 1900 5 Sospeadod tn towd 



M J 
o 5 
8 J 


7 9 


constrictors were placed on the legs of rabbits 
proximal to the jomt between the tibm and 
femur previous to the crushing of the tibias 
These rubber bandages were about 90 centi 
meters long and ab<^t a 5 centimeters wide 
and were applied with suffiaent tension to 
prevent the entrance of blood mto the more 
distal portions of the extremities Thev 
were removed at v'arjong intervals after the 
crushing of the tibias and the effects noted 
03 in Table II 


This table reveals considerable variations 
in the average number of fat droplets per 
field m the different animals Numerous 
factors doubtless are concerned In the dif 
ferences hae noted but, with the exception of 
No 3 the disagreement is not so great as to 
be fatal for the present purposes for moderate 
variations must be expected because of 
differences in the amount of fat in the bone 
marrow of different nnim aJs because of the 
varying Eimounts of fat freed by the crushing 
of the bones, because of the much greater 
activnty of some animals following recovery 
from the nnn^th^n. and also because of ir 
regularities of distribution in the lungs. 
The small amount of fat In the lungs of No 3 
can be explained in part at least, by the rixe 
and condition of the anlmaL It was a small 
half gro w n and poorly nourished rabbit 


TABLE n 

T>«i 

ftliaW Arcrtt* 

Exped Crattirion d Utmixtti 

Rab-Wflslil cut AcbuldRioc 

bit Ctuss nion CcBtrirtw Erptrinxnt 

6 *450 5 On tan lime Moved at wQl o i 

7 *J75 5 On boun Moved it will o 5 

8 1550 5 On houn Moved it wQl 3 i 

Q 1330 5 On *K bcmr* Veiy ictlve 4 i 

10 1930 3 On a bctta with chloril o 3 

11 *130 3 On I honn Stupeoded In towd a 1 

la <300 3 On I boon Soipcoded in towd x i 

13 *875 5 On one hour Dktioctly qtiict x a 

14 1973 3 On one bom ModenteJy ictlve 6 9 

13 *473 5 On one hour Modentdy ictfre a 6 

16 14x0 5 On K boxr blodcntdy ictive o 8 

17 tioo 3 On boor Dittfnrtly ictive 6 7 

18 aioo 5 On K boor Modentdy icttre 13 3 

When these results ore compared with 
those in the previous table, it is seen that the 
amount of fat m these lungs as judged by 
the number of fat droplets per firid Is di^ 
tinctly less The general average per field 
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in this Sines is 3 5 aj cornpiarcd with 8 o 
in the earlier senes while the animals iised 
here were somewhat larger averaging ajao 
grams as compared with 1985 grams Lcav 
ing the rubber bandages on the legs during 
the entire openmental time almost com 
plctelv prevented the entrance of fat drop- 
lets into the capdlanes of the lungs 

Thu is of signihcance only in pro\*ing that 
the fat found in the lungs In these eipen 
ments has its ongm almost aolelj m the Id 
jured limljs WTien the Esmarch constnetors 
were left on hours and then removed, 
the amount of fat embolism which developed 
during the rcmairung a 3 hours e\cn if the 
animals were allowed to mo\e frecl> aver 
aged 6 droplets per held which in this 
oinnencaJ standard is onlv one third of the 
number found when no prop h> lactic mtoa- 
urcs were employed During the eipen 
ment It was notic^ the No q was markedly 
active so much so that it attracted espeoal 
attention Thu may account at least in 
pjart fur the greater fat-contcot of theae 
lungs 

The neat f>ninm] m the series was kept 
quiet with occnsioaal doses of chloral hydrate 
after the remo ai of the coostnetors at the 
end of 3 hours These combined preventive 
measures reduced the amount of fat m the 
lung capiUanes almost to a minimum the 
average being o 5 droplet per ndd- The 
next two ojumals of the group Nos. ii and t 3 
were kept suspended In towels after the 
removal of the constrictors at the end of a 
hours. Moderately low averages were ob- 
tained m these cases, but not dutinctlv less 
than with the animal i which were given 
their freedom following the removal of the 
bandages ^s prcvioasl} stated thw towd 
suspension is not a very effective means of 
kce^g rabbits quiet 

An attempt was then made to see If the 
same beneficial effects could be obtained by 
the use of the constrictors for briefer penods 
so that Its use might be more applicable to 
the usual orthopedic operation*. The rub- 
ber bandages were left on the legs of mbblu 
Nos. 13 14 and 15 for one hour and thwi 
removed. Rabbit No 13 remained dutmet 
1> quiet following the removal of the con- 


strictors while the other two animaJs were 
moderately active The average obtained 
with these three animals is 3 6 or slightly lea 
than half the number obtained in those cases 
m which no prophylactic measures were used 
The Esmarchs were left on the legs of the 
lost three animaJs of this scries only 30 min 
ute5 after the crushing of the ubios In 
the lungs of No 16 the number of fat drop- 
lets averaged less than one for each micro- 
scopic held although the animal did not 
remain distinctly quiet following recovery 
from the anesthesia the note recorded at the 
time of the experiment being only moderate- 
l> activ’e The same note was recorded 
also for No 18 in the lungs of which there 
were found many times as much fat. This 
difference is seemingly not dependent loldy 
upon the activity of the animals even 
t^gh they axe of equal size 
The general average obtained for the three 
animals with which the constrictors were used 
for hour U 7 6 or only slightly less than 
the average obtained when no preventive 
measures were used This result is not sox 
pnsing when it u recalled that the entrance 
of fat into the lung capiUaxies could be almost 
completely prevented by continued chloral 
hydrate anasthcalo, and that the animals 
here used rarely recovered from the anes- 
thesia dunng the hrst half hour after the 
operation In these cases, therefore, the 
Esmarchs ore remov ed before the animal 
begins to move about, previous to which 
tunc but hltle fat enters the long capillaries 
a* Indicated by Hubaequent aperlments. 

In another sene* of rabbits further obser 
vabons were made on the effect of narcotic 
doses of chloral hydrate m preventing fat 
embolism The experimental time was here 
varied from the usual five hour period 
(Table Ut) 
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The first two rabbits in this senes seem t 
show that the fat droplets are os abundant 
m the lung capillanes at the end of and 
3 hours as they are at the end of s hours It 
IS necessary to note this fact m order to be 
sure that the lessened amount of fat found 
m the lung capillanes when the Esmarch 
constnetors ore used U not due simply to the 
bnefer penod tdlowed for the collection of 
the fat in the capillanes Rabbits Nos 15 
and 16 were kept qmet by occasional doses 
of chloral hydrate during the entire tune of 
the cipenment, no Esmarch constrictor being 
used with these animals This proved just 
as effective as the use of the constnetor* for 
the two-hour penod With the constnetors 
on during the full time as with No 17 only 
a very slight amount of fat embolism would 
be e^iected The result obtained with No 
18 in^cates that the number of fat droplets 
m the lungs of these experimental animus is 
no greater and is probably evtn less at the 
end of 10 hours than it is with the bnefer 
three or five hour penods Sections from 
the kidneys and myocardium of this animal 
contained moderate amounts of embohe fat 
the average of 10 fields from the capsule to 
the pelvis of the nght kidney was i i droplets 
per fidd while 10 fields counted m the myo- 
cardium gave an average of i 3 droplets 
Apparently with the ten hour erpenraental 
period a large part of the embolic fat passes 
through the pulnionan capillanes and is 
widely scattered througfi the greater arcula 
bon 

A comparison of the results obtained with 
the 7 rabbits which were allowed to mo\e 
about freely or were simply suspended m a 
towel Indicates that a fairl> constant amount 
of pulmonaiy fat embolism is produced b> 
crushing the bbias of rabbits and that a 
rough estimabon of this amount, for com 
parative purposes can be made by counting 
the fat droplets m many ^ep^escntab^ e micro- 
scopic fidds The general a\erage for these 
js 8 5 droplets per low power micro- 
scopuc field or when the small half grown 
rabbit No 3 is omitted the general average 
becomes 98 If the 6 rabbits are considered 
In which cases the Esmarch constrictors were 
used for a penod of 1 hours or 2H hours and 


' then removed the general average is found to 
be I 9 fat droplets per microscopic field as 
compared with 8 5 when no attempt was made 
to prevent the entrance of fat mto the blood 
stream 

The fact that only a small amount of fat 
was found m the lung capillaries of the two 
animals which were kept quiet with occasional 
doses of chloral hydrate without any other 
prccaubons being taken mdicates that m 
these health> animals the trauma subsc 
quent to the crushing of the bonca is a larger 
factor m the produebon of fat embolism 
than IS the crushing itself The importance 
of these postoperabve traumabsms is shown 
also m those animals with which the Es 
march constrictor was used The rabbit 
which was most acU\e, following the removal 
of the constnetors is the one m which the 
greatest amount of fat embolism occurred 
on the contrary the one which was kept quiet 
with chloral hydrate following the remov^ 
of the constnetors had the least amount of 
all except one on whose legs the constnetors 
were left during the enbre experimental bme 

?AT EUBOLISII PRODTTCXD BY THE ALBEE 
BONE TRANSPLANTATION OPERATION 

Because of on occasional and unexplained 
death following the Albee bone transplonta 
tlon operabon in paralytic scoliosis and tuber 
culous spondyhtis (Pott s disease) and be- 
cause of a possible relationship between fat 
embolism and postoperabve pneumonias 
similar operabon* on ammals were planned 
to determine the amount of fat embolism 
produced Wolcott (21) states that out of 
the 198 operabonB of this kind performed by 
Dr Albee previous to January i 1915 one 
child of 6 years died the day following the 
operabon probably from shock another 
pabent died of status lymphabcus and Bbll 
another of pneumonia, one week after the 
operabon- One fatahty foUeming ibis type 
of operabon is reported b> Ryerson (4) as in 
all probabflity due to fat embolism- This 
apparently is the only case reported to date 
in which fat cmbolinn was even suspected 
If these operations when performed on ex 
penmen tal animals product even a moderate 
amount of fat embolism a standard procc 
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dure would then be available for subsequent 
testing of means of prophylaxis. 

Mdkods and re^is For these expen 
ments i8 rabbits and 7 dogs were used all 
of which were allowed to hve 5 hours after 
the completion of the operation The rabbits 
were anaathctiied as in the earher eipcri 
ments the dogs were sumloriy treated ex 
cept that 035 grams of chloral hydrate per 
kilogram of body weight was given m solu 
tion by stomach instead of bv rectum An 
indslon was made through the akin and 
underlying soft tissues o\er the roost auper 
fiaoJ portion of the tibia and extending from 
one end of the bone to the other By means 
of a motor saw auch as u now commonly 
used fur this purpose a sphnt of bone ap- 
proximately 5 centimeters long and o 3 to 
o 5 centimeters wide a os remoied from each 
tibva of the rabbits This could bv done 
with \ery little jamng or disturbance if the 
bone marrow The sLin mciaon was then 
carefully closed to prevent loss of blood In 
the complete operation these tibial splints 
were then sutur^ into a deft made by split 
ting the spinous procesiO of fix certebnt in 
the lower dorsal and upper lumbor region 
This attempted splitting of the narrow 
spinous processes was nut always socceaaful 
but the amount of trauma to which they were 
subjected was cquahxed as nearly os possible 

To determine the amount of fat emboHsro 
produced in rabbits by removal ol the tibUl 
splints alone a narrow strip of bone was re 
mucxd by means of a motor saw from each of 
the tibias of 4 rabbits No attempt was made 
here to produce any unnecessary injury to the 
bone morrow A subsequent exominatioo 
of the lungs re\'caled only a very limited 
amount of fat In the capUlaxic*. The general 
a-\eragc of the number of fst droplets per 
low power microscopic held was o 35 or one 
fat droplet for three heldi The ftieroge in 
the dilTercnt animals ranged from o i to 
o 6 but this largest amount can be accounted 
for m p>art differently since the animal from 
which these lungs came fractured a leg soon 
after the operation. It is seen, therefore 
that this slight injury to the bones in the 
remoMil of splints from the tihias produces 
an appreciable but not a large amount of 


pulmonary fat embolism in rabbits. Table 
IV shows the results obtained with the dif 
ferent animals. 
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To see if any fat could be found m the lung 
capiUancs following Injuries to the subcu- 
taneous fatty tissues and the trauma due to 
the splitting of the spmous processes the 
spinal part only uf the Aibec operation, was 
performed on 4 rabbits The mdsion over 
the spmous processes was made suiSdently 
long to give accea* to six vertebne in the lower 
doiiai and upper lumbar region, and the pro- 
cesj>cs were then split with a chisel The 
amount of fat embolism produced as judged 
by the number of the fat droplets In the capU 
laries of the lungs, is distinctly greater than 
that produced by the removal of the tibial 
splints. The aierage for the two ttnfmaL'» 
which survived the operation. Is 1 6 droplets 
per neld as compiared with a general average 
of 03s hi th^ earlier senes. Two of the 4 
rabbits m this group died just before the com 
pletion of the operation The tissues from 
these animals were preserved m the usuiJ 
way and the lung* later examined for their 
fat content. E\ cn m the bnef time that the 
nniiniiiv lived oftcT the beginning of the 
o{>cratioo a considerable amount of fat 
embolism had developed the average for 
the two bong o 75 fat droplet p>er held 
Nothing was found to account for the death 
of these animals but it might be due to 
mechanical mtericfence with respiration, 
aince they were placed on their bellies during 
the spbtting of the spioous proceasc*. The 
Individual results arc shown in the Table V 
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Complete Albee operations including both 
the rcmo\al of the tibial splints and the spht 
ring of the spinous processes were then per 
formed on 4 rabbits with results os shown 
m Table 


lUbUt 
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*7 »5oo 
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»9 *550 

30 aico 


TABLE VI 


CocDjJetc Albes 
Cocnplete Albea 
Complete Albee 
Complete Albee 


AT«rm Kuaba 
el lu Drocirt* 
pet Held 
I 3 
1 7 
1 1 
I 6 


The general a\erage of the number of fat 
droplets per microscopic held is here again 
16 or exactly the same number obtained 
when only the spinal part of the operation 
was done. The latter however was the gen 
cral a\erage from only two pwurs of lungs and 
the apparent error is not great smee the gen 
eral average ob tain ed from the tibial part of 
the operation is only o 35 i>er field 
Since the amount of fat embolism produced 
b> the removal of the tibial splints was entire- 
ly inadequate for use in connection with pre 
vcnti\e measures an attempt was made to 
obtain a larger and yet fairly constant 
amount by breaking up the marrow of the 
tibios after the removal of the stnps of bone 
Esmarch constnetors were used with 4 of these 
rabbits to produce bloodless fields in two 
cases the rubber bandages were left on during 
the enure operaUon, being removed im 
mediatelj after the wound had been closed 
with sutures while m the remaining two cases 
the constrictors were removed before the 
wound was sewed up thus giving some op- 
portunity for the esc^>c of the fat-contam 
mg blood The irregulanUes m the results 
obtained m this senes of animats baffle all 
attempts at interpretaUon The results are 
given in Table VII 
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Not used ■ 8 

Thirinj entire operatJoa 8 i 
Darin® entire opentian > i 
Remored before sewing op j i 
Remored before sewing op 7 r 


Fat embolism produced by the Albee opera 
tton when performed on dogs Because of the 


small amount of fat embolism produced in 
rabbits by the unmodified Albee operation 
It was dedded to perform similar operaUons 
on dogs. For this purpose 7 large mature 
and moderately well nourished dogs were 
used Table \TII shows the operaUons per 
formed and the results obtained 


Wdekt 
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I 15 5 Splints from tibias ^larrow broken op 
1 16 5 Compiete Alb« Marrow broken up 


3 17 8 Complete AIb« 

4 170 Complete Albee 

510 Complete Albee 

6 St o Complete Albee 

7 14 o Complete Albee 


Marrow not diituibed 

Splints remored with 
chad 

Splints removed with 
chbel 

Splints removed with 
chisel 

Splints removed with 
chisel 


3 5 

I 6 
o 

0 5 


° 3 


WTien the bone morrow of the Ubias was 
broken up with a probe as with dogs i and 2 
a moderate but swrolngly inconstant amount 
of pulmonary fat embolism was produced 
With the unmodified Albee operaUon the 
tibial splints being removed by means of a 
aaw the lungs of Dog 3 contained a minimum 
of free fat aAcragmg only one droplet for 
10 microscopic fields. It was therefore ap- 
parent that the Albee operation liberates too 
little fat from the bone marrow of normal 
dogs to be used for the testing of prophj lactic 
measures 

Because of the commonly accepted view 
that the use of the chisel m certam bone oper 
atioos mcreases the danger of fat embolism 
complete Albee operations were performed 
on 4 dogs, the Ubial splints being rerao\cd 
by means of a chisel In these operations a 
comparatively doll chisel was used and on 
effort was made to produce as much jarring 
of the bone as could reasonably accompany 
the removal of such splints from the hcMthj 
tibios of dogs The results obtained from a 
subsequent exammation of the lungs of these 
dogs for mtracapillary fat, as shown m the 
above table gave a general average of only 
o 33 droplet per field or only one droplet for 
th^ microscopic fields This seems to show 
qmte conclusively that the use of the rhiyl 
in the remo\al of sphnts from the healthy 
bones of dogs does not increase vcr> appre- 
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dably the amount of fat embolism produced 
above that produced when the motor saw Is 
used 

DISCUSSION OF RESULTS 

The fairly constant numencal values ob- 
tained by counting the fat droplets in the 
lung capfUanes following the crushing of 
the tibias of normal mature rabbits is ev 
idence that this procedure when unrestnctcd 
gives nse to comparable amounts of fat 
cm bo Him 

Furthermore anj marked decrease id thi< 
numencal value as observed m a senes of 
animals can be mtcrpreted as indicating a 
fmoller amount of pulmonary fat embolism 
With this as a standard it u possible to com 
pare the amounts of fat liberated by different 
operative measures. The striking of the 
otherwise uninjured tibias is thus seen to 
produce a vtrv slight amount of fat embolism 
os compared vnth the crushing of these bones. 
Likewise the destruction of the bone mar 
row as completel) os possible by means of 
wires introduced into the marrow cavities 
through holes at the ends of the bones, or 
the breaking up of the marrow with a probe 
after the removal of splints from the tlbbs 
produces a much ••mailer amount of fat 
embolism than does the cniahmg of the tibias 
That the latter causes a larger amount of 
fat to enter the blood vessel* may be doe in 
part to the greater mjun to the fat-contabung 
tissues but It IS probablv due largely to the 
greater Interference with the dotting of the 
blood or rather the disturbance of the clots 
b> the pxatoperativc activities of the animals 
the trauma in these cases is exerted on the 
injured tiasaes which are no longer protect 
ed by Intact bone In support of this u the 
resuft obtained when the ommals ore kept 
qmet with chloral following the cnisbing of 
the tibias no greater amount of fat was 
found in the puJmonarj capillaries of these 
than was found m others when the marrow 
was broken up and the bony framework left 
mtact as a rapport for the mjured marrow 

That Esmarch constnetora when left on 
the legs of rabbits for i hours after the crush 
ing of the tibias distinctly lessen the amount 
of fat entering the dnmlatlon dormg the 
remainder of the eipenraental period seems 


apparent from the data here presented This 
preventive action may indeed be due as 
suggested b) Buerger to the earlier and 
firmer dotting of the stagnant blood, a part 
of the free mt being retained in the dot 
and the tom vessels b^g oeduded by throca 
bu The fact that activit> on the part of the 
animal followmg the removal or the con 
stnetoTs may offset to some extent the ad 
vantage gained by their use shows that even 
after clotting haj occurred trauma to the 
Injured limbs may still cause the entrance 
of some fat into the blood stream and em 
phnaucs the importance of carlj and complete 
fixation in those cases in which there is danger 
of fat embolism. The use of the Esmarch 
constrictors for periods of 30 minutes or 
even one hour after the operation, furnishes 
only a alight or uncertain protection against 
the subsecpient development of pulmonary 
fat embolism m rabbits which are allowed 
to move d>oat freely after the removal of 
these constrictors. Those anluiaJs which 
remain distinctly quiet during the whole 
experimental period will usually have rela 
tlvel> few fat dnoplets in their lung capfllar 
ie« but this will usuaJl) be true os well when 
the constrictors have not been employed at 
aO If coagulation of the blood in in 
ured area is an important factor m prevent 
Dg the entrance of fat into the blood stream 
as Is here indicated, it is suggested to us by 
Dr Wclis that applications or injections of 
kcphalm or brain Iipdds (22) made at the 
site of operation, might hasten the dotting 
of the blood as discovered by HoweD (23) 
end thus lessen the time neceaaary for the 
use of the constrictora, 

COVCLUEION8 

1 Crushing the tibias of mature rabbits 
produces a moderate and fairly constant 
omoimt of fat embolism as detennined by 
counting the fat droplets in a large number of 
representative microscopic fields in stained 
lections of lung tissue. 

2 Esmarch constrictors placed on the 
legs of rabbits, previous to the crushing 
of the tibias arid removed after two hours 
lessen distinctly the amount of fat entering 
the hingi during the remainder of the open 
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mental pcnod this effect is much less marked 
and more uncertam 'when they are rerao\cd 
at the end of a half hour or even one hour 

3 The amount of fat embolism which 
dc\'elop 5 after the rcmoN'al of the constrictors 
IS dependent largely upon the activity of the 
animals, 

4 Rabbits kept in chloral hj’drate narco- 
sis during the entire eipenmcntol period 
following the crushmg of the tibias develop 
only a small amount of fat embolism although 
the constnetors are not used 

5 The removal by means of a motor saw 
of sphnts from the Ubiaa of normal dogs and 
rabbits produces on appreaable but a very 
small amount of pulmonary fat embolism 

6 The use of the chisel for the remo\’al 
of the Pblal splints from dogs mcreasea very 
slightly if at all the amount of fat entering 
the arculatlon 

7 The spinal part of the Albee bone trons 
plantation operation on normal rabbits 
produces more fat embolism than does the 
tibial part 

We 'Wish to express our indebtedness to 
Dr H Gideon Wells for his helpful direction 


of this work and to Dr E W R>erson for 
suggesting the problem and for furnishing the 
motor saw used m these experiments 
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SEROUS MENINGITIS FOLLOWING TRAUMATISM* 


Bt CHARLES H. LEIION U D 

T he fact that a serous meningitis 
without any other complicating in- 
jury to the bram following on mjury 
to the head could cause death un 
expectedly came to my attention in the 
>*ear 1903 

A man fell forty feet from a coal dock and wu 
picked op unconidoui with a compound fracture 
of the ri^t wriit. He remained imconsdou* only 
a few minutei was remored to a boepital the 
fracture 'was operated on under an anesthetic and 
for five dan the man was apparently normal On 
the sixth clay he begun to have headache and this 
was followed by a progressive right hemiplafa, 
which was complete on the ninth day when I first 
saw him In consultation. Bellevinc that he had 
probably fractured his skull on the left side and that 
a luemorrhoge ■was tiklng place from the poaterior 
branch of the middle memng^ artery I advised 


F.A-CS. Mh-watteie, Wacawfur 

an operation to remove the blood-clot. 'Ihls was 
declined. 

The foflowing day the man became totally un 
consekms and when he was la a state of coma per 
mission was given to operate. I trephined the skull 
over the middle fota and found no dot, Upoa 
opening the dura, the cortex of the brain presented 
an ec ch ymotic appearance. No cerebrospinal fiuld 
appeared 1 ptaped a grooved director between the 
dura and brain and a few drops of cerebrospinal 
fluid escaped. In a few minutes the flow increased 
to a s mall Btream. At the end of fifteen minutes 
the patient began to show signs of life. The breath 
Ing Improved. The operauon was performed with 
oDt on anesthetic. A drain was Inserted beneath 
the brain and the wound dosed. The man made 
an uneventful recovery and is ftHl living 

A review of the literature of the surgery 
of the brain will give but httle information 
on traumatic serous meningitis. The pathol- 
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ogj deals almcat entircl) with cj-sts the 
result of hxTnorrhage It u recogmied that 
fracture of the skull la not a necessary factor 
aa the elastiaty of the emmum wfll permit 
of trauma to the contents of the skulL There 
is no doubt that coses similar to the one 
reported ha^ been seen from tune to tunc 
ai^ tlic> mav be reported m the htcrature 
but if so tho ha^e escaped m> attention 

For j’cars this case has been m mj mind 
In the examination of head injuries rrlth 
marked symptoms of cerebral compression 
hamorrhage ts usuoIIn considered For a 
long time it has been my custom to bear m 
mind also the poasibihtj of a simple serous 
effusion cspeaallj irhen no fotal 8>Tnptoins 
are present Within an hour foUomng a 
senous contusion of the membranes ol the 
bram fatal compression of the brain can 
occur from a serous memngltis without 
hatmorrhage in fact a ^•aluable aid to the 
prognosis of recovery is the tinding at the 
time of operation of a free amount of cere 
brospinal duicL 

Last summer I watched a moving pactore fl 
lustmting the steps m a decompression opera 
tion in which a j-oimg surgeon of considerable 
ability and cothusiaam was busily chipping 
away the skull After a suffident opening bad 
been made to show a freely pulsating brain 
and a larra amoimt of cerebrospinal flmd. I 
thought that were the surgeon familiar with 
the fa\’onible prognosis the initial opening 
of the skuQ showed be might have spared 
the patient some useful bone 

In reviewing the dlnlcal history of serous 
meningitis cases I am impressed by the foct, 
that as a rule there is no primary uncon 
sdousness a history of being momentarily 
•tunned is about the extent of the complaint 
The symptoms all of the patients complain 
of is a frontal headache of severe thanicter 
These two facts stand out prominently The 
itage in which the case is Arit seen by the 
wrgeon will show a group of symptoms that 
are charactenitic of cerebral compression 
Seldom ha\-e we found a choked disc In 
e^•ery com howe\‘er there has been noticed 
a tortuosity of the retinal iTini 

If the operation is done within forty-eight 
hours of the aeddent, in nearly every case 


there will be found a free amount of fluid 
provided of course that the Injury recaved 
did not cause hmmorrhage I am prepared 
to say that many cases of serous menmgita 
following blows on the head are not rccog 
lused because hiemorrhagc has been con- 
sidered only in the light of a causative factor 
and we ha\'c not as yet learned to think in 
terms of wrous mcnl^tis We have yet to 
learn that a simple contusion of the dura, 
uncompheated by htemorrhage can produce 
the some condition The unyielding un- 
broken cali-aniim furnishes the counter 
pressure for a hydraulic pressure, beneath 
which the delicate brain structure is com- 
pressed The man who falls backward from 
a load of hay and docs not fraLtnrc his spine 
the man strui k on the forehead with a fragment 
of a puUev from a re\ol\mg shaft the man 
who slips backward on an icy pavraient and 
•trikes his head 8ufhcienUy hard but not 
hard enough to cause hemorrhage the 
automobile accidents the trolley a^dcDts 
the baseball acadents the elevutor acadents 
the fails from ladden thee are the more 
famiiiur coses that have funuahed material 
for this paper 

It would indeed be misleading to leave the 
Inference that serous meningitis imaccom 
ponied by hitmorrbage is found onlv in 
comparatively mild injuries to the skull 
Such is not the case Fracture of the •kuU 
may occur without hremorrbage of the brain 
and without seroua meningitis The import 
ant fact to be kept m minri m that even with 
haeraorrhage the accompanyong cedema of 
the brain unreheved by decomprearivx mca 
aures may cause a fatal issue The turning 
up of the dural flap in Cushing s decompres- 
sion is the most important factor of the 
technique other than the opening of the dura 
itself 

The following case which is somewhat 
dramatic because of its legal aspect, flhis- 
trates what may follow a trivial i^gnificant 
mjury to the head More than a year has 
piused since the Injury was recei'Td and 
ilnce June of this year the mnn has been 
perfectly well and continuouily employed 

In Sept mber q 5 • m«n of twcot) 

with an onuiuiky food fmuly hlitory wbll work 
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mg In a munition factory was passing a press which 
was operated by a lever not unlike a pump handle. 
As he passed under this lever it fell striking him on 
the crown of the head. He ducked his heed with the 
remark, Gee, but that hurtl and then continued 
with hi work. At suppertime that night he told 
bis sister of the accident saying that he had nearly 
been kiTled. The iliter then forgot the Incident 
for a penod of thirteen weeks. The man con 
dnued at his work for six weeks and nothing unusual 
occurred during this penod. lie then began to 
complain of headache and said his e>C3 troubled 
him. He was sent to an oculist who made an 
appointment for him which he failed to keep He 
began to show mental Impainnent and went from 
bad to worse, until at the end of thirteen weeks from 
the date of the mjury he was absolutely demented. 
An alienist of more than average ability examined 
him and falling to get a history of an Injury to the 
hea d, made a diagnosis of dementia pnecox. Two 
other phjudans appointed bj the court examined 
him and recommended his commitment to the 
Insane hosjrftaL These papers were duly filed 
but Owing to the feet that it wot a biay Saturday 
the Judge did not sign the papen The following 
day at breakfast the sister for the first time recalled 
the Etory of the accident and told it to ber father 
I was asked whether there could be any possible 
connection between the trifling accident and the 
present condition of demenUa. The injury itself 
left no outward mark at the time It occurred The 
scalp was not lacerated nor visibly contused, and 
there was no headache. 

Having in mind the first case reported it seemed 
altogether probable that the trinal aeddent had 
caus^ a serons meningltla and that the mental 
impairment was the reamt of Interference with the 
circulation of the brain. On this theory I made a 
subtemporal decompretskm, evacuated lour ounces 
of cer e oroapinal fluid of ordinary appwarance I 
mtroduced a drain beneath the brain iikI dosed the 
wound. During the succeeding days following the 


opieration, there was a gradual return to conscious-» 
ness and at the end of ten days the recovery was 
practically compilete. 

At my Maggation the piatlent wrote a postcard 
to my friend the alienist telling him be was making 
a nice recovery and hoped that he would call and 
see him before he left Tlie alienist who was pwceent 
at the opicratlon at my mvltatlon called me up the 
following day and asked how the man was getting 
along In answer to the question os to wbe^er be 
bad received a jxjstcaid from him he said kes 
but some one else wrote it for blm No said I 
he wrote It himself 

The case is reported thus fully because 
there are in it clement^ of importance. It 
was unfortunate that the oculist the man 
consulted did not have time to examme him 
immediately He surely would have seen 
tortuous 'V'eins in the fundus and would 
have prevented by an earlv decompression 
the subsequent insanity 

The case is noteworthy also m showing 
that a blow which left no visible evidence 
and no immediate disability could so contuse 
the membranes of the brain as to produce an 
extensive serous effusion Until we know 
what the factors are which control the 
secretion of the cerebrospinal fluid and the 
pressure it exerts in the dosed dural sac we 
shall do well to recognize that it ma> cause 
senous and fatal pressure. All cases will not 
react alike There arc some cases however 
which show a predisposition to meningeal 
Imtation and these must be differentiated 
and early rehci*ed by decompressive mea 
sures. 
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STUDIES CLINICOPATHOLOGIC STANDARDIZATION 
AND EFFICIENCY^ 

L LEGITIMATE ACTUAL ERROR IN DIAGNOSIS OF MAiOIARY CONDITIONS 
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A COMr\RATIVE einmmation of the 
dmicnl and patholoRiGil dugnoses in 
the foUoTnng senes of 1800 mamman 
pathological conditiins operated upon 
In this clime rcNtala tcrtain items in medical 
ef 5 aenc\ of \-alue from »c\eraJ btaodpomta 
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The actual error consist* of a dinical dlag 
QOSM of a malignant condition when a benign 
condition reallj eiists or voce VTim In 
these errors the mdicated operation Troold be 
either too radical or not radical enough the 
poUent would be a \dctim of too little or too 
much surgery Such actual error from a 
dmicnl diagnostic standpoint la certainly 
IneMtablc and unnN-oidable from the nature 
of the pathologic conditions mv-olved, 
especially cnee It is a ph>’ilcal impossbOit) 
alwaj-s to differentiate benign from malignant 
conditions bv an> known dinical methods. 
The nature of certain adv'anced patboiogic 
conditions in the breast are very evident to 
the eiperrenced dm? dan but that there are 
conditions the diagnoses of which are cer 
tauil> not evident 11 dearly revealed In the 
table presented above These uncertain 
conditions arc apparentJj more numerous 
than the ordinary professional impression 
seems to con\‘cy 

Legitimate os the error is from the stand- 
point of the insuihaenc^ of signs symptoms, 
and dinical history It is absolntelyillegltlmatc 
when \*iewed from the standpoint of surgical 
pathologists who unfortunately are painfully 
inadequate in quahty and quantity in the 
hospitals of this and other countrle*- 

In the past th?a inadequacy was unaTOid- 
able on account of a lack of operative surgery 
m early pathologic conditions the small 
number of pathologists to study early malig 
min t conditions In assodation with inflam 
matory lesioits and the scardty of pathologists 
as a result of the rush of laboratory men mto 

P^bOTjruk. Onbn . 9 t Cat7 Utdol 
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the fields of umniinology serology and bac 
tenology and lastly the inadequacy of mone- 
tary and moral compensation sufEaently 
great to allow constructive energetic men of 
vision to spend their lives m thi«; branch of 
medicme 

Recent yoars have somewhat altered these 
circumstances Surgeons by their own in 
ihative and perfection of surgical techmque 
have opened a new field for the pathologist 
who happens to be espeaoUy mterested m 
the immediate dimcal aspect of effiaency in 
therapeutics and fresh tissue research. This 
field presents methods which give to the 
surgeon dunng operations the same type of 
service which range finders give artillerymen 
m battle During operative procedure ac 
curate gross and microscopic diagnoses may 
be given to the operator m from fifteen seconds 
to three minutes dunng which time no op- 
eration can be completed and no extra mate 
rial nsk Is added to the duration of the 
anaesthesia 

In one organ alone te. the breast one may 
see e£Qaency m one item which in itself is 
positive proof of the valuable service rendered 
the modem fresh tissue surgical patholo- 
gist This item consists of the fact that out of 
933 mammary caranomata the surgical patb- 
olo^t discovered dunng operation an (33 


per cent) caranomata which the clinician 
and surgeon had diagnosed benign or doubtful 
conditions Only positively recorded clmical 
diagnoses arc induded m this numcer 

The practical surgeon today however 
is begin rung to learn that dlnim] diag 
noses in the breast arc frequently not positive 
When the surgical pathologist picks up 33 per 
cent of the total mammary caranomata by 
means of his spcaal framing and methods he 
renders a service of supreme value not only 
to the surgeon but to the patient 

The question which arises from these facts 
is Con surgical work be done on i-His organ 
cflBacntly and justly without such assistance^ 
The answer is evident m the figures presented 
in this paper and one strongly suspects that 
what has been termed the legitiiMte error 
becomes an illegitimate error without such 
assist a nce. This statement may app>car to 
be too radical in view of the fact that enough 
men espeaally tramed m surgical pathologic 
diagnosU arc not available to supply all of 
the hospitals This does not alter however 
the truth relative to surgical and clinical 
efifidency 

An extensive and wordy dissertation upon 
this question could not cmphaaixe this truth 
to any greater advantage than the figures 
themselvcs- 


IL THE APPARENT ERROR IN THE DIAGNOSIS OF MAilMARY CONDITIONS 


In the first artide of this senes a compare 
tive analysts of the rlimml and pathological 
diagnoses of 1800 operative pathologic mam 
mary conditions was made from the stand 
point of the legitimate actual error in 
clinical diagnoses. It was pomted out that 
while there is a definite clinical error de- 
pendent upon madequacy of dinical methods 
this legitimate error becomes illegitimate 
from the standpomt of justice to the patient 
simply because such error might be avoided 
by the utilization of properly trained surgical 
pathologists m immediate conjunction with 
operative procedure 

While the apparent error is not of such sen 
ous moment to the patient, It occurs In a much 


higher percentage of clmirfll diagnoses than 
does the actual error It consists of callmg 
a benign condition by the name of another 
benign condition or a mohgnant condition by 
the name of some other malignant condition 
In neither case would the error m nomenda 
ture change the operative procedure and 
therefore would not cause the patient to 
undergo any unnecessary radical or msuffi 
dent treatment It is of mtcrest and im 
portance onlyfromthc standpomt of efhacncy 
of nomenclature m the transference of thought 
from one saentific mdivndual to another 
Any business or military code with an error 
of from 8 to so per cent would not be tolerated 
and still the medical profession which is 
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•triving for saentific efhacnc) utilues such 
a code TTic foUowing figures represent the 
facts for one organ ic the maminary gland 
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In this senes the following nomenclature 
was utihxed by the dimqiins. 



Gaoith 



a m i / rifN-b|l~ IciKl Iba rtnaarL..- 


These names were applied to the following 
pathologic conditions 



In utilizing this nomenclature the following 
errors were made 



These facts ni-id as the> are mean some- 
thing to an analytical mind which a dealing 
with saantihc eSaency and from them the 
foUowing gencralitatlou may be lopcaHy 
made The medico] profession is trying to 
adapt detailed pathologic nomendature and 
terminology to conditions which do not al 
wajs re\-^ their detailed charactenstica 
through signs and symptoms. This usage 
on the part of dmloans has been the logical 
outcome of the natural evolution of our knowl- 
edge of medicine but the evolution should not 
stop at this stage EfEacncy demands, at 
least on attempt at correctloiL 

Eipcnence ^th this series of cases has 
taught that the dJnloans end surgeons 
really desire certain fun dam ental facts In to 
far as the patient is concerned they want 
to know whether the condition Is b^gn or 
malignant and whether It is operable or in- 
operable These ore the essential factors 
which the practica] surgical pathologist most 
facewith the chniaans and surgeons. Detailed 
names play a very tmnn r61e In the rendition 
of his assistance m such conditions. 

It has been urged bv some surgeons who 
have had some training in pathology that 
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they should be able to make their own gross 
diagnoses- This is ideal and possible if 
surgeons would spend tune enough m learning 
pathologj Six months a year or fi\e years 
of training m gross pathology will not keep 
a surgeon from making a high percentage of 
error m gross diagnoses ‘ It must be fully 
realiied the medical profession that in 
many conditions a microscopic diagnosis is 
absolutely necessary This requires special 
trairung and expenence for beyond that which 
can be obtamed m the regular medical course 
or durmg mtemship m a laboratory or per 
haps a course abroad 

Nomenclature and classiUcations which 
ha\e been made bj excellent surgeons who 
were poor pathologists have been largely 
responsible for much of the chaos m chmeal 
pathology Synonyms and cloasifications 
ore almost as numerous as textbooks There 
ore apparently no signs symptoms and 
clinical histones which will positively dif 
ferentiate any of the following conditions 
adenoma, adenohbroma c:>’stic hbro-adenoma 
cystadenoma, fibroma fibro-adenoma myx 
oma hpochondrofibroma and fibromyzeona. 
And still the clinicians and surgeons contmue 
to utflire such terms in spite of their cog 
nixance that the cllmcal differential diagnosis 
is impossible by any known methods 

The clinicians m this senes of cases have 
automatically shown evidence of the inefB 
dencj of su^ usage and have substituted m 
their practice during recent jears the terms 

ujum i . 'PtTt a untn a t loBi ol $1 .■irticAlfpadiontbT 
tSe*Tngi.tt»ti U»wul riT»ecMin7tOM*fcim ki o» cav fc<Jt fv l» 
tf ) par caot. 


benign tumor growth lump nodule and 
mass To them these terms ore practically 
synonymous and do not desenbe a detailed 
microscopic condition which they cannot see. 
This IS a hopeful sign for scientific efficiency 
m mcdicme. 

In this senes of cases the dimaans refrained 
from usin g such tenns as 
In tra canalicular — 

Myxoma 

Fibroma 

Fibro-adenoma 

\denofibroma 

Papilloma 

Fibromyxoma 

\denomyxoma 

Thcs>e neoplasms however form a group 
which constitutes a much higher percentage 
of benign solid tumors of the breast than do 
the fibromata adenomata, adenofibromata 
fibro-adenomata cystadenomata myxomata 
and fibromyxomata terms with which the 
dinioau is perhaps much more familiar 

The percentage of error m terminology is 
greatest m the benign group of conditions 
From a standpoint of chnica! effiaency these 
mistakes represent only an apparent error and 
certainly do not reflect upon the dmicmns 
abihty to render sdentific service to his pa 
bents 

The names sound well but what is needed 
and demanded today is dear conasc ac 
curate and simple sdentific medical pracbee 
which can be expressed m a dear conase 
accurate and simple saenbfic climco-patho- 
logic termmologj and nomenclature 


m THE AVOIDED ERROR IN THE DIAGNOSIS OF jIaMMARY CONDITIONS 


In the first two papers of this senes the 
legitimate and apparent errors in climcol 
diagnosis of 1800 mammary pathologic spea 
mens were considered It was pomted out 
that the legitimate error becomes an ille- 
gitimate error when surgery of the breast is 
uot accompamed by the immediate assistance 
of microscopic diagnosis and that the ap- 
parent error while of no great Importance 
from the patient s standpomt is a result of 


a chnically ineffident piathologic nomen 
clature- 

The third type of error m thw senes has 
been called the avoided error by which 
term is meant that error which did not occur 
simplj because the rHmnnn utihxcd some 
doubtful or non specific nomenclature such 
as carcinoma? bmign? mahgnant? chronic 
mosbtis? cyst? sarcoma? tumor nodule 
growth, mass and no diagnosis end left the 
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actual diagnosis for the surgical pathologist 
to Ttioic 

Thefrequenc} of suchaclimcallmbitmflj be 
seen m the following percentages 



CkMaJ •< haw vkek w«i« hrap 

AUaa 


Perhaps the most interesting feature in 
this group of errors is the fact that 42 per 
cent of the clinical diagnoses of caremomai^' 
were actually benign. 

Another interesting and important fea 
ture is the apparent realuabon on the part 
of the dirudan that absolute diagnoses in 
the breast are not possible m a great many 
cases 

“nus rtaheataon maj be seen In the fre- 
<mency of a\xuded errors which consist ol 
‘cofciDOmata? 157 sarcoma? 4 tumor 
395 benign?' 6 nodule 8 cyst? 3 
chrome mastitisi' 4 and no diagnosis'’ 
93 a total of 569 or 3 1 per cent of all diagnoses. 
Those hgures certamly show a staple truth, 
ie that the present pathologic pomenefatnre 
b quite incffiaent from a rlmlml standpoint 
and suggesu the necessity of a more adequate 
nomenclature 


r\ CUNlCO-P\THOLOGrC NOMENCLATURE OF MAilMAR^ CONDITIONS 


In the Qnt three papers of this senes it has 
been dearly shown that an analysts of i8od 
mammary pathologic conditions from the 
comparatrve etandpomt of chnical and path 
ok)gic diagnoses reveab certain diagnostic 
errors which pro\c at least three dehmte 
things 

I A legitimate actual error (1) of from 
to 26 per cent 

3 \n apparent error (3) of from 8 to 50 
per cent 

3 An a\oided error of from i to 57 
percent 

Coinddcntly with the detenmnatlon of 
these percentages it was shown that 31 per 
cent of the dinical dugnoses of mammar} 
conditions were made with a full recognition 
on the part of the dmiaan that a positn'C 
diagnosis could not be made It was also 
shown that the actual or so-called legitimate 
error becomes an illegitimate error if not 
checked during operations bv the immediate 
serNdccs of a well trained surgical pathologist 

The apparent and a\-oided errors sigmiied 
one essential fact i c that the present 
pathologic nomenclature was inadcqnate 


inelDaeDt and onsoenUhe when utilised for 
cUmoBl diagnoses 

In \Tew of these facts and the necesoty for 
greater cfficsency a simple cltaco-patbologic 
nomenclature has been utihietl successfully 
by the writer 

For the sake of con\-enience allpathologic 
conditions m the breast may be divided into 
encapsulated and non encapsulated (diilase) 
conditions the history of which is dependent 
upon the reaction of the component tisfuei 
of the breast regardless of the irritative or 
destructive ngenaes 

It has been shown m the breast and other 
organs that the aggregations ol gpecialiicd 
and differentuted ceUs which wc call Osiuei 
react ti untation in certain ways. Under 
certain con btions the tissue cells are rapidly 
or gradually destroy ed and there b a success 
fill or unsuccessful attempt on the part of 
nature at their replacement or regeneration. 
The buccess of this attempt means healing 
and the unsuccessful gradual attempt is 
aasoaated with the following hbtological 
pictures dependent upon the quahty quantity 
and duration of action of the dcstructivTagent 
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1 Prunary cytoplasia when the differen 
tiated tissue cells are present plus an hyper 
trophy of the regenerative cells of the tissues 

2 Secondary cytoplasia when the differ 
entiated cells have partially or completely 
disappeared plus an hj'perploaia of ^e re- 
generative cells 

3 Tertiary cytoplasm when the hyper 
plaatic regenerative cells have migrated into 
the surrounding stroma (4) 

An unsuccessful attempt at replacement and 
regeneration in the presence of an> acute 
vinilent destruction such as pyogenic mfec 
tions results in abscess or necrosis and destruc 
tion of the whole organism An unsuccessful 
attempt at replacement and regeneration in 
the presence of chrome non virulent tissue 
destruction results m a neoplastic hyper 
plasia of the regenerati\’e cells of one or more 
of the tissues without their complete dJf 
ferentiation mto tissues or the eventual 
destruction of the whole organism It is 
this neoplastic hyperplasia with or without 
subsequent differentiation mto tissues which 
is of importance in chrome mastitis and 
benign and malignant new growths 

It is self-evident that a new growth of 
cells bemgn or malignant must grow from 
somethmg and that the cells of any tissue 
which 15 capable of growth are the regenera 
tive cells In the epithelial tissue of the 
breast these he between the columnar or 
cuboidal secretory cells and the stroma In 
the connective tissue the regenerative cells 
are the fibroblasts In the presence of a 
chrome destruction of cither or both of these 
special tissues there 13 on hypertrophy of the 
regenerative cells This hypertrophy is 
often associated with or followed by hyper 
plasia and sometnnea by migration 

In the condition of hypertrophy there is no 
evidence which warrants a suggestion of 
climcal malignancy because practically all 
chrome mastitides present this picture and 
every rlminnn and pathologist knows that all 
chrome mastitides are not assoaated with 
either bemgn or malignant neoplasms. 

In the condition of hyperplasia of the 
regcnerati\e cells the problem of rrmlignoDcj 
or bemgnancy becomes more difficult because 
the hvpcrplastic rcgeDcrati\‘e cells are fre- 


quently morphologically identical with molig 
nant cells but are still withm the normal 
bounds of their specific tissues (5) 

Who Is there who has the power to say 
whether these growing cells w^ be brought 
back to their normal power of differentiation 
by means of normal tissue control or contmue 
to grow and migrate into neighboring and 
distant tissues and become malignant? 

In so far 03 the cliniaan pathologist and 
patient are concerned this is an mdeterminate 
condition which defimtely forms a histological 
line of demarcation between that which 13 
defimtely bemgn and that which is malignant 
The biological history of the evolution of 
these regenerative cells may be shown m the 
accompanying diagram m which there is 
represented segmentation of the fertilized 
ovum and the production of cells which 
either produce immediately the tissues or the 
regenerative cells which later become differ 
enbated mto tissues When the cells which 
arc produced m this stage of pro-dillerentia 
tion become differentiated m the normal 
course of embryologic development, normal 
tissues and a normal organism result 
It has been shown that m adult life the 
regenerative cells which occur m the stage of 
pro-diffcrentiation m the postnatal organism 
do sometimes become hyperplastic (second 
ary cytoplasm) that they produce new 
growths m which the tissues are differentiated 
and that they Bomctimcs produce new growths 
which consist of undifferentiated migratory 
cells The new growths with differentiation 
constitute the benign neoplasms The new 
growths with migration and incomplete dlf 
ferentiation constitute the malignant neo- 
plasms 

FwtiSi&doo ci ewTui 
Stimnudoe 

Pro-diJimrialti^ (pro tisTM csQi uhI irfttmUrt aO«) 
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Tb«c fact* are true not onl\ ol epithelial 
tissue but also of connectnc or hbrous tissue 
and perhaps all tissues. In benign fibro- 
cplthdial neoplasm* the condiUon ol second- 
ary and teruar\ c^’tc^lasia also sometimes 
occurs hence the presence of malignant 
conditions ansmg m the so-called fabro- 
epithehal neoplasms v. hich an. usually benign 
In so for os the reaction of the tissues of the 
breast b concerned it matters not whether 
they arc encapsulated or non-encapsulated 
the} react m these three degrees to chrome 
destruction Upon the degree of reaction 
will depend the hfe hiitoiy ot the breast and 
consequentJ} the vrlv le bod\ of which the 
breast is a part. BiologicaiJ\ m these three 
stages wc have cellular destruction cellular 
h}pcrtroph} cellular h>Tx:rplasia and cellu 
lar mlgratKin 

The rcgencrati\e cells possos certain pos 
sibiJities. The) reproduce speaolixcd dlf 
ferentiated tissue cell* the) reproduce than 
«Ut 5 &» undifTcrentisted ceU* and they 
migrate as unditTerentiated cclb From o 
dimcal standpoint in the condition of by 
pertroph) they arc carrying out a normal com 
munvstic ensience 1 e producing a tpecuJ 
tissue which is to worL m conjuncQon with 
other special tissues ot the multicellular or 
ganism In the second condition the) pro- 
duce an mdetenmnate condition the end 
result of which cannot be prophesied b) on) 
known methods In the thiH condition ex 
perience has taught us that the cells when 
the) are m the stroma continue their tmgra 
tlon even to distant organs grow and even 
tuolly destroy the life of the orgnmnn 

Regardless of whether we call a chronic 
Inflammatory mammary condition chronic 
mastitis and benign tumors c g adenomata 
fibromata adenolibromata flbro-adenomata 
hbrom)iomata m)’Tofibraiiiata m)'xonuita 
or intra canalicular flbro-adenomata, adeno- 
fibromata m)’iomata adenomyiomata or 
an) other names which ba^-e been gI^•c^ to the 
\Tinoa 3 conditions or whether we call a con 
dltion Schnnmclbusch i disease Reclues 
disease abnormal InN-olution senile paren 
ch\-matDus hypertrophy or any other of the 
10 or 12 *)iionMns or whether we call 
carcinoma scirrhus adenocaremoma comedo- 


caremoma or caremoma simplex or any other 
nam e the fact rclatii'c to the conditions 
which arc present remains simply one of re 
action on the part of the cells involved and 
so far as the clinical surgical, and pathological 
experience of the writers has been con 
cemed the patient s welfare depends absolute- 
ly upon a decision as to whether the cytologic 
acttxdty i* benign mdetenmnate or mwlTg 
nant The names of tumors play no great 
rdlc The nomendature as it cilits m text 
books does not produce a dear conception of 
what actuallv exists from the clinical stand 
point It u true that neoplasmata arc 
grouped in textbooks mto benl^ and malig 
nant and under each group there fa a long 
list of names of condiboni which have been 
desenbed m detail from the pathologfati 
standpoint but that this detailed dcscrfptlan 
with its nomendature has been of great 
cffiaenc) to the rbnIdnTi may be answered In 
the negative from the expcnence In this clinic. 
A glance at the percentage* of error which has 
be^ made dunng the utihxabon of and on 
account of the pTesent textbook Doanenckture 
u sufhaent to support the statements made 
above 

Id smnmanring the writer's solntion of this 
problem it may & stated that the main ob- 
ject IS the proper treatment of the patient 
which ma\ be best accomplished by a smiple 
realuation of the fundamental facts that the 
history of the breast Is the historj of its tissues 
In their battle against imtants and destruc 
tl\-e ogendes of any kind and that all tissue 
cell* react m certain ways to these tgendes 
dependmg upon the mality quantity snd 
duration of action The histologic picture* 
of this reaction represent tissue destruction 
tissue replacement ceflolar regeneration, 
cellular ncoplaala and cellular migration 

Clmical expenence has taught that destruc 
bon of tissue cells may be ccmiplete and fatal 
to the organism or it may be incomplete and 
thedestroyed tissues be replacedorrcgenera ted- 
It ma) be incomplete and still great enough 
to prevent complete replacement or regenera 
tion during which a new-growth (neoplasia) 
occurs the cells of which may become dif 
ferentiated and are bemga or remain undlf 
ferentiated migrate and are malign ant These 
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are the clinical effects of reaction and it is 
these simple effects which should be borne in 
mind by the cUniaan surgeon and patholo- 
gist regardless of the name of the tumor 

The conditions of the tissues are really 
what the cllniaan desires From this by 
correlation with rlimml erpenence he maj 
dedde upon the bemgnancy or malignancy 
the degree of treatment, and the future of 
the patient 

It may be definitely stated by a pathologist 
famfliar with the stages of tissue reaction 
that there exists pnmarj secondary or 
tertiary cytoplasia which have three definite 
clinical meanings regardless of names of 
tumors which do not always ha\e defimte 
clinical value If the clinician or surgeon 
desires still to group his conditions mto en 
capsulated and non-encapsulated then he is 
dealmg with 

Crtopbsk 

His error then becomes dependent simply 
upon his ability to determine b> signs sympi- 
toms and clipical history whether he thinks a 
conditions is benign mahgnant or doubtful 
The tissue mvolved and the degree of involve- 
ment can onl> be deaded by the surgical 
pathologist and thi<t decision can be made dur 
mg operations without added mjury to the 
patient provided the lesion is excised instead 
of inased 

At this juncture rlmintins will doubtless say 
that there are so many cases which ore quite 
evident True as thi is there still remains 
a 5 per cent error m the diagnoses of carcinoma 
and a faDurc to discover 22 per cent of car 
cinomata. These percentages demand the 


SSKr, I 


immediate service of the laboratory If the 
plan set forth m this senes of papers be ad 
hered to the 5 per cent and 22 per cent will 
be done away with the apparent error of 8 to 
50 per cent will completely di5api>car and 
such non-descnptive and imsaentific terms as 
moss tumor nodule, and growth and names 
of tumors with question marks will not be 
necessary in cUnic^ diagnoses 

The medical code for pathologic conditions 
In the breast will be transformed from one of 
meflfiaency to one of saentific cffiaenc) and 
the patient will reap the benefit 
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EXTER^\L RUPTURE OF A PELVIC H/EilATOMA DURING 
INSTRUMENTAL DELI\T3lYi 

Bt THOilAS H. CRERUT MJ> FACS Niir \c*i 
AmsUsI ObiUtndu tad Qraacckcat. Citoaboi ftovluL Aaatiat Vmdiit OtMAuui. rtirtra 


/ I MIIS case occurred m the outdoor 
I obstetrical service of the New \ork 
X Post Graduate Hojpltsil and la of 
especial interest m that It is apparently 
the first case of httmatoma m the btemturc 
complicating the second stage of labor 

Mis M ge 38 p*r» Prm ut kiHory 
Odc miscam*^ tnd two itlllbirths at term fro® 
mil-pweitidon of fcetia and pendve dcUvav 
kfcEStim} historj of n cgniflCMct Pbyikal 
CLiinicuition ibowcd bent aod 1 ngi nomu] 
Tb« patient wm obese with a Urje relaaed and 
penduloui abdomtn. 

Ptftt medrurrwieMU Intertplnoua, cenu 
meten mtercrlftal, centhneten right oWlqua, 
t centimeten Wt oblique, »j s« enUmeici* 
e tenial conjugate, j ceatimettn Promoniofy 
not idt. Outlet was n>omy Praenutloa wa* 
t'CTtex. PoBlion L. 0 A Due Fcbniarv 14 ip 
l^bor began ai the borne of the patient at 7 
am F bruary jS The first stage waa oonnal 
laidng thirteen boorv The teDond ctage began at 
83 pm wUh the rupture of the meinbrases and 
faiily stronf bearing down palm The aterme 
cootnetkos, however gradually nbilded in force 
and frequency' and a th complete dUatadoo of the 
cervi a cufec centlmetm of pituitary extract 
(Armour'i) wai Injected intramoaoilariv In Iw© 
doees at five minutes lotovab This had no ap< 
parent effect njKKi the ^ni 

After two bonn In the second stage wfth dbnln- 
Iihlng of uterine contractions and no adraoco of the 
presendng port and u the (cetu* seemed large and 
was ov er t enn. It looked at the time to be a stnJght 
rtLf of uterine Inertia with Indlcstiom lor a forceps 
delivery The head was m th brim of the pdns 
In the L. 0 A pxxitlon Both maternal and feetaJ 
hcartJ were in good coodltk) No maases were 
idt by v'agina. iMth tbe patient on a kbeben 
table and placed In the Utnotomy poaillon th 
vulva was prepared u usual and chloroform an- 
esthesia given Tbe sobd bladed forceps was 
first tried and several attempts made to Introduce 
them t secure an pplicatkin to the sides of the 
fcetal head, but the second blade uld not bo 
rutated ppoil^' ib post rior blade Thac 

tkiQ, h wc\-er was made with the blades In the 
oblique pf:Jtcat(o{L aith sllpiang of the blades. 

A change was then maoe t the ads traction 
instrumcDL The same th faculty In application 
was encountered here so traction waa mads sdth 
blade* In the bliqae application Strong Inter 


mittcQt traction waa made for one hour with very 
alow advance of the head Aa the head appeared 
on the perineum and when further traction was 
ciened t deliver It a gitsh of dark clotted blood 
waa propelled with great force from the Introitui, 
striiJof the operator on the left ahoaldc After 
this apparent rupture of some structure, the bead 
was easilT delivered ovc the pcriocam. The birth 
of the shoulders and the rest of the body was readDy 
effected. The child waa moderately asphyriated 
but cned 00 spanking There was however a 
right sided facial pai^yala. The chfld weighed 
10 pounda, 4 onnees. On enmlnatson of tbe t^va 
to ascertain tbe amount of damage done, and the 
origin of tbe hrmorrhage, a vertical eitenial 
lacmtion about 3 centlmetm long was found to 
cxiu at the upper angle of tbe anterior and left 
Ttgjoal waffs and labium minus cloae to tbe pubic 
remua. and from abich a sh^t oozlog of blood was 
teen. Thinking of a powible rtrptui^ utena, the 
gloved finger was introduced into this opeoiu for 
eiploratkm It was found to lead into tne ceffolar 
riarie outside of the vaginal wills and Into t cavity 
extending upward akn^de of the cervix and lower 
uterine legist and bw of the left bread Ugament 
about I centixaetert from the vulva. On further 
examination the finger came in contact below with 
the posterio surface of the pubU and anterioriy 
In the median line with th neck of the bladder 
The uteris and bladder wge found Intact. The 
pstJenl was in conilderible shock bv this — 
the poise being 1 30 and the body ana face pale and 
penplrinf freely The cavity waa packed with 
eight yai^ erf iK Inch fodof rm game with cessa 
tion of the bloody ooalng Procffiura were then 
established to condrat sho^ from which the patient 
rallied In short time On the IoBowIm morning 
the pulsa was 100 tod temperature It was 
oecessary to empty the bladder per catheter for 
three day* The tecnparalaro dla not go above 
100 at any time and Um pmlse graduaffy came down 
to oormaL The packing was partially removed on 
tbe second and third day Ttd completely by tht 
fifth day Tbe cavity gradually Med In aiwl was 
cnmf£*tely healed on the twelfth poatpartum. 
The child developed stupor and refused to nurse 00 
the third day Spasms erf Up* and left eydld 
and later nyatsgmas devek)|^ ^th Its death on tbe 
fifth day pparently from a meningeal bjHDOTThagc- 
The unusual condition of the mother was evl 
dently due to n unrecognlred pelvic hsnnatoma 
form^ during the first stage of labor In the ceffu* 
lar tissue at the base of the broad Ugament sub- 


pmto tally nd above the pelvic fascia. The 

ViiMiMiJ il tS< T*«fc •( Uteidaa, AjwU 
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collection of blood win not of suffiacnt amount 
(estimated at about 4 5 to 5 ounce*) to cause an 
acute anfrmlH but large enough to prevent the 
advance of the bead irith normal uterine contrac 
don* and to prevent the proper application of the 
blado of the forcep*. As forable traction was 
made, and with the adv'ancement of the head the 
himatoma was forced downward ditaecting It* way 
through the cellular tliiue covermg the pdvlc 
floor and reaching the pubic ramu* it was deflected 
laterally until arrested ny the foetal head and then 
toward the median line and there arrested by the 
anterior hgoments of the bladder The airong 
fa*da covering the levator am muscle prevented its 
mating it* wa> posterioriv so being forced down 
ward by the advanang head, rupture eilcmally 
occurred through the inferior triangular hgament 
under the decending ramus of the pnbt* 

In reviewing the literature on this subject 
It was found that Dr Williams of Baltimore 
had collected 33 cases of subpentoncal 
hfematomata indudmg one of his own. 
Since that tune other cases ha\'e been added 
to these 

As regards the etiological factor m these 
casea the bleeding has be^ found to emanate 
from the capillanes at the base of the bladder 
instead of the larger vessels The gmall 
ves«ls are separated from their attachments 


by the traumatism m the advancing of the 
presentmg part and later rupture causmg 
a gradual accumulation of blood m the 
cellular tissues. Williams m his case which 
came to operation, found only a capillary 
oozing from the inferior and superior surfaces 
of the bladder which was controlled by 
packmg In Perret s case which was autoj>- 
sicd It was proved by mjectmg tbc vessels 
that the larger ones were mtact and that the 
bleeding came from the capilJancs 
I might say that the majonty of cases 
reported were hmmatomata that became 
apparent foUowmg delivery and so for I 
hive not ascertained any that complicated 
the second stage of labor In this case if 
the bemorrhage in the cellular tissue had 
not obstructed the advance of the presenting 
part making it necessary for an operative 
delivery it is a matter for conjecture whether 
the collection of blood would have mcrcased 
postpartum and given nse to symptoms of 
internal faffimorrhage and signs of a tumor 
mfw which according to the urgenej and 
size of the hflunorrhage would have required 
operative measures for its relief 


A PRIMARY MALIGNANT NEOPLASM OF THE FALLOPIAN TUBE, 
PROBABLY DECLDUOMATOUS 

By CLARA JACOBSON M D.. ajtdH. GIDEON WTLLS, M D Chicago 
Fna «1 Pkl*olccr Oahtfift? at Chneo 


P RIMARY malignant neoplasms of the 
fallopian tubes are seen sufRaently m 
frequently to warrant the reporting of 
another case The most commonly cn 
countered neoplasms are the caranomata. Of 
these, Vest (i) m 1914 reported 132 cases- 
Llpshitz (2) m thesameyear had collected 144 
cases to date but considered that many of 
these were not acceptable because of the lack 
of microscopical verification of the diagnosis. 
Tchamaca (3) 1914 mentions many of the 
same cases referr^ to by the above authors, 
and in addition 10 or 12 other cases. Other 
isolated cases are reported by Cumston (4) 
Levitski (5) karakoz (6) Cesar (7) Forancr 


(8) and Gurd (9) It is possible that some of 
these reported carcinomata have not right 
fully belonged in this group LeCount (10) 
selected 21 out of 52 cases that had been report 
ed up to 1901 excluding 15 because of m 
suffiaeat data and 37 as papillomatous growths 
known to be due to inflammation The 
danger of confusion is discussed by Kraus (i i) 
in an article on the caranoma like epith^aJ 
growths in the tubes bringing out the pomt 
that papillomatous outgrowths of the raucous 
membrane ore frequently associated with in 
flammatory conditions here. Voight (12) re- 
ports a case of carcinoma like growths asso- 
ciated with tubcrculoussoJpxngitis 
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Pmnarj dcaduomaui and aarcomata are 
stiJl more rarclj seen (Hifnu and I^nguet 
(13J fouiKl rcfcrencci. to only one primary 
deddu jma of the tul>c and six sarcomata 
(3 other cases hoacicr being daasibed as 
mixed turnon.) m the htcrature to 1 901 \\ e 

ha\c found no other cases reported as tubal 
soramatodate In 1905 Ri^ (14) collected 
II cases of pnraarv tubal deaduomata out of 
300 reported cases jf chono-cpithehomata 
Proust and Bender ( 15 ) refer to onebyLolquIst 
1909) Cope and kettle (i6) Ba*> (17) 
1913) andHuguicr(i8) each report another 
making a total ol 15 cjL^rs Sarcomata and 
deadu raata of the osanes ore not included 
among these Of these turnon the caraoo- 
mata ha\c been the more completely ana 
lyied Etiologicallj pre^noua mflammatloo 
has been generally held as the m >s.t frequently 
pre\ocati\*e factor Hoircv’er in the litcra 
ture as renewed b\ \ Cbt possible inlcctiun 
had been found in 57 7 percent ol ciaesanim 
43 3 per cent there was no history of infection. 
On the other hand there have been only 4 
cases ol pnmar\ caranomaof thecul)esamoDg 
the 19 000 cases of infected tubes seen in J >hiis 
Hopkins Ho8]ntal The age at which cara 
ZMma attacks the fallopian tubes corresponds 
to the usual so-called cancer age the majo- 
rity ot enses occurring between 40 and 50 y-eors 
the youngest pauuot on record being 37 years 
old the oldest 70 

Path ilogicolly these tumors have been 
found to be charactensdcallv popdJamatous 
Sanger and Barth ( 19) classify them as papd 
lar\ and papillary alveolar tnedenhelm {20) 
as paptllary and paptllaiy alveolar mucous 
merabnine carcinomata and ah eolar wall cor 
dnomata Folk (21) ^leaks of the benign 
papillomata the malignant papillomata and 
the papillary cpithellomata None of these 
authors seems to ha\e noted any other form 
in this tissue mfactanytorm which didnotm 
tome place show a distmctl\ piapillomatous 
oirangemcnL As the growth enlarges, the 
tube become^ lilJed and dc tended the walls 
may thicken r be stretched thin and may be 
In\Tidcd but are rarely perforated TTiesc 
tumors are regarded as highly malignant but 
of rather low gr wth before symptoms are 
pronounced (Vest' Direct inplantatlon on 


the peritoneum is frequent and in location 
sometimes suggest the path of transmigration 
of the ovum 

The chief symptoms as outlined by Vest 
(i) indude discharge pam and abdominal 
distention The disdiarge may be Icucor 
rhieol or os is more characteristic, blood 
tinged copious continuous or in periodic 
gushes and usually aend or malodorous. 
The pain is frequently colicky and usually 
localised In one of the lower abdominal quad 
rants but may radiate to the upper abdomen, 
boLl. and legs. Later it beosmes constant 
and severe. The obdommaJ distention or 
tumor IS sometimes the lirst symptom com 
plained ol and may extend up to the umbfli 
CU3 Menorrhagia and mctrorrhiigia are the 
menstrual disturbances noted and when these 
appear after the menopause, luspiaon is 
aroused even th)ugh the uterus seems free 
from pathology Curettlngs In sneh cases 
hare been reported negative in several in 
stances The late symptoms mdade loss In 
wdgbt mrhcTia osatca, and paloiol anna 
Don and def axab >0. 

Mahgnancy following extra utenne gesta 
Cion IS characterixed by symptoms as illustra 
ted by Bazy s case a penod of omenorrhoea 
with an abdominal tumor growth and asso- 
dated with emadabon. antcmio, and pain, the 
enlargement being foand to be attached to one 
sideofthenterus. 

iceotT or CAsx 

'Hk pat\ ol a PoUsb woman so and iln^e, 
• dometde by occupation, entered Cook Comity 
Hocpit^Uandi 895 coon plaining o4 a bdomioal 
piln, Tna hlstorr u obtained throu^ an Into 
preter was tlul foOerwinf a pedod of ameoOTrbcea ol 
two months (tho gh alsrays Tru»n<trnitlng reculadv 
before) and a wceTa before coming to the bipfui, 
she saddenly began to have s evere pain, especially 
on the tight dde of the lower part of the at^men. 
Sbe had chilly sensiHocs and romlted several times 
with the onset f >bi« pain. The pain had been 
more or Icm continuous throughout the two weeks 
but seamed to be decrensJog In severity There 
were no urinary difficuiUa nor was there any vaginaJ 
dfschar^ Umn examination the patient appored 
rather pale fsirlr well nonriahed, complaining very 
Uttle. but seemed acutely 111. There was a mass oc 
copying most oi the lower right quadrant of the 
abdomen It was modemteiy tender bat assodated 
with Qttle muscular riridlty Upon vaginal enml 
nation, the utenu was fonnd to be displaced anteri 
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orlyandto thcleft the cervix being flattened tgrdnst 
the lymphj'iiL The temperature ranged from 9S 6* 
to 104 and the pulie from 120 to 140 during the fir»t 
36 hours of her stay in the hospital The leucocyte 
count teas 33 000 The diamosls of infected extra 
uterine pregnancy wai considered the most probable 
Anopemtionwispcrformedby Dr R-T Vaughan 
and disclosed a large fnabic bloody mass to the right 
and back of the utemi- The condition wo* inter 
preted as an ectopic pregnancy in the right tube 
which had ruptur^ some two weeks before into 
the brood ligament, dissecting apart the layera of 
pentoneum Masses of soft material here and 
under the peritoneum back of the uterus were re- 
garded as old blood-dots undergoing absorption and 
septic degencratiotL There were about eight ounces 
of free blood In the peritoneal cavity some appear 



adhesions were present involving the tubes and 
posterior wall of the uterus and the intestines and 
tnpcndli. The base of this mass was to wide that 
damping and exctsing were not attempted but the 
contents of the mats were shelled out and bleeding 
stomps containing the ovarian artery and anasto- 
mosing branches from the uterine were llpted, and 
a five yard gauze drain packed into the cavity 
the free end extending throu^ the abdominal ina 
rion. For the next few days the patient was very lU 
and at the end of a week of continued temperature 
of 102 to 104 pulse 108 to 133 and leucoc^osia of 
20AC10 a fluauatiog Twani wEi found in the posterior 
cul-de-sac and diagnosed as a pelvic abacesa. A 
posterior colpotomy was performed and about one 

E of foul bloo^ purulent fluid removed and a 
inserted The patient continued a sepdc 
course, feet became swollen, unne showed albumin 
and casts and about a week before she died fresh 
blood was discharj^ through the posterior colpo- 
tomy wound, together with masses of tissue grossly 
reaembling placental tissue. Considerable necrotic 
tissue with a very offensive odor was also passed 
Hiese hssmorrhagea and offensive discharge# con 
tinued Until the patient B death May first 
An autopsy was performed May 5 1915 The 
following IS a record of the gross findings 
The bodv was that of a small poorly nourished 
female no icterus superficial lymph glands not pal 
pable There was a laparotomy wound about p 
centimeters long gaping about 4 ccntimeteiB to 
the right of the mltSine below the umbiheus with a 
floor made of the fosda of the muscles. The lower 
extremities were oedematous espedilly the nght. 
There was increased ^gmentatlon of the are^e and 
hyg^rophy of the mammary gland tissues but no 


In the abdominal cavity the peritoneum was every 
where blackened and tags of fibrous and fibrinous 
adhesions were scattered through the cavity Fat 
was very scant in the dense adhesions present 
under the laparotomj wound was a pocket mode up 
of necrotic pink mosses with softened centers above 


the umbilicus were two pink vascular a to 3 

centimeters In diameter adherent to the intestine 
and in the adhesions betsreen the intestines a few 
other similar but smaller maw*. The entire pelvis 
was filled with a purulent mass of necrotic tissue and 
pus and some fecal materiaL Above this was 
bounded by the agraoid and adhesions there being a 
sniall communication between the sigmoid lumen 
and the cavity, below there was an opening about 
a centimeters wide into the vagina behind the cervix 
The wall of the cavity was formed by necrotic poru 
lent tissue apparently denved from the pelvic con 
nective tissue The uterus formed part of the in- 
ferior surface 

The pleural and pencardlal cavitiMwere normal 
The lungs collapsed well A little fluid was present 
posteriorly in the lower port of the left lung slightly 
more than In the nght. Very Bttic anthracoiis 
bronchi were filled with a muco-pus trachea normal 
penbronchial lymph glands were not unduly cn 
larged There were no areas of consolidation m the 
lui^ and DO tumor nodules. 

The heart wdgbcd 3:0 grams pericardium myo- 
cardium, endocardium and valves were nonnaJ. 
Shght sclerosis was present at the beginning of the 
aorta There was a recent laminated thrombus In 
the left common iliac vein but ahghtly adherent and 
tenninatiDgat the bifoicaiion 
The hver weired 100 grams cut surface light 
yellow but the lobular marklnp not ondufy con 
sptcuous gall-bladder normal 
The spleen waghed 60 grams tissue nonnaL 
There was a perforadoa of the rigmold Into the 
pelvic absceas but no other changes In the gastro- 
intestinal tract. 

The adrenals were smafl and poor in cortical sub- 
stance- 


The kidneys weighed together 300 grams the left 
renal vein and its tributaries were occluded by a 
fnabl© laminated thrombus the smaller veins of the 
right kidney were thrombosed. The substance of 
the kidney was very polo the cortice* light in color 
the capsule stripped easily leaving a emooth surface 
The bladder was adherent to the uterus thelJni^of 
the bladder normal 

Generative organs The ovaries could not bo 
found because of adhesions and necrosis. The 
left fallopian tube was fayperemlc, cedematous and 
had a i centimeter nodule of soft tissue. The 
ulerxiB was close to the iymph)rsij and the fundus 
was adherent to it the cervix was Increased in dia 
meter There was apparently no deddua in the 
cavitv of the uterus, which seemed nonnaL The 
lymph-glands in general were normal 

The muscular system was not well developed but 
presented no abnormalities The skeleton was 
normal, the bones of the pelvis were not eroded by 
the abscess. 

The gross anatomical diagnosis was os follows 
Primary mahgnant neoplasm of the foDopisn tube, 
infiltrating pelvic msua pelvic abscess communict 
ting with ngraold flexure md vagina diffuse recent 
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fibroui and libnBcm writomti* cncapcolatloa of tbe 
pelvic abaca by fiorou* adboiona incompletely 
united lapaJ tom\ a und encapcnlated neoplaatic 
nuisci in th perftoncum thromboala of the vdm 
of both Ldnej’* recent thiombctaji of the left com* 
m n ilia \ei ced ma of the lower CTlremlUc* 
parTDch\ male nephntia hypoatatic cedema of tho 
lungs »bght fatty hongea n tbo live eitreme 
em d t on 

L pon microKOpicnl eramlnation these maaaa of 
turn r tiaao jie found to be of peculiar itnictorc 
the har rtenat c feature being tnc %aifely of cella 
present and the baence of detmlt arrangement 
There i* no paptUary or alveolar arrangement to be 
fo d The cUa range in lixe from 5 lojomlcrona 
ep th U d in tipc have large round and oval 
nu lei 1 ro ml'tona in diameter thoatng monv 

t ti hguri'i Some f the larger nuda seem 
gr nped together a tbout detnonatrobl cell bound 
nei separating tbem. The larger ell* eapcoally 
are highly p ha go< > t oBfaJm g red blood-cmpua- 
cle^ leu oiMa and blue toining bodia Tbero 
ar Uo a f « p] h Uainlng h>aljQe bodica. oval U 
ah pe between nd neariv as large as the cells The 
>lual oote t of the llsruea Is orUhle Socneparta 
ha e nJy fewredcellticait red between tbelomor 
ells od n the placa there are large ipacca con 
t Qing blood with and without cod tbebal bniuga 
Kpaialmg them from the tumor cells Conoecuve 
turtle os bro gbt out bv the \ an ( leaos and hl«ll- 
or) at In spreaenxincootparauvelyamalJajDOUBt 
ac^ thli { the Doet part os a cipaui InttecUoD 
0/ the faSofiAJi tsbe/rom the Jm ede there as iAvx 
aton from itithout bv a ceD rrmis reaembfing hlft lo 
gicaHv the other tumor roosaes This al^ Is «e 0 
e capulated 'Piere is praent here also oedema ol 
the ftroma occlusion of the lumert, eroaioa of (he 
mu oaa and ro od cell mhltration of the mucosa. 
Regional glaods and others are free from 

meiastaaes The wall of the uterua fs oedemat ut 
Vi th sbght necroMs { the outer parti n cl llw w^ 
but no t mOT growths and do oeddua f rmallon. 
Tbo aallof the pclvi baccss ootalnscomponulvely 
fe» leucootes but nian> tumor cells 

To recapitulate we has-e here 3 patient 
JO jtraTB old presenting history eymptom* 
and ph)^!*!! findingi sugi^eating an ectopic 
prcgnanct and considered as such without 
question at tbc tome of upcmtion Four 
weeks after the operation the patient died 
of h.-emorrhage and scpait. with a pdtic 
abscess perforatmg the ugmiid and opening 
into tbc \tipmji, and throinbosis of the iliac 
and renal veins Upon postmortem examlna 
tion the wufl of the peluc abscess was found 
to be made up of eitrcfflel\ a ft neoplastic 
tissue of peculiar pol\Tnorpbou3 cells and 
cmapsolated nodute of similar histological 


structure were found implanted on the peri 
toncal surfaces, both parietal nnd intesliMl, 
and mviuling the left fallopian tube TTicre 
were no metastases in the Ij-mph-giaods dot 
m remote organs aa in the lungs. Grossly 
the isolated tumor nodules did not suggest 
syncytloma, being encapsulated and pale 
and not of the soft, ragged intensely hemor 
rhagic nature \'imcgated m color generally 
chanictcnxing this form of neoplasm. The 
peUnc growth was so much altered bymfectkm 
that its characteristics had little significance. 
The rapidlj de8trucii\’e growth is evidenced 
b^ the erosions mto the sigmoid and into 
blooci \*e*scl 3 causing hiemorrhages which 
almost fccsangninated the patient (posalbl} 
accounting for the pale appearance of the 
pentoneal nodules) 

In stud)ing other reports of malignant 
tumors of the tubes our attention is at 
tracted lo the fact that the carcinomata have 
all occurred in women of the Kxalkd cancer 
age the >cmngt9t report^ haMDg been 37 
>earB old \lso these ba\e been cbarac 
tensed histologically bv papQIary or papHIo- 
alveolar growth. (Sanger and Barth, 19 
Fneijenham, to and Fall ti) Deodu- 
omata on the other hand ha>'e been noted 
ui younger lndi\'iduali even as ytaing as 
17 years (Hugmer) HistologicaDy where 
found dedduomata may be grouped Into 
the Uiucal atypical and mtcnnedlate forms 
typical ihowing Langhans cells (Schmauch, 
9) as well as syncytial rf-lts and maw* 
atypical syncytial cells but no masses or 
Langhans cells and mtermedlato haMng 
the epithelial cella and masse* only 01 
these the atypical is usually least malignant 
and has been regarded a* a later stage of 
dcaTlopment of the other forms These 
nc^■e^ become generalized whereas the ma 
jonty of the typical malignant chorio- 
epithelioraata ore generalized end many of 
the mtermcdiate form bgii* metaitases m 
the lungs They are all friable bloody and 
show a great tendency to m\'ade tisme* in 
contact, (jspctiallv erodmg and growing 
into blood vessels. Stroma and blood vessefa 
withm the tumors arc usually inconspicuous 
or lackmg and evetywherc the tissue u tom 
and disaminged b\ tuemorrhage (Schmauch) 
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From the abo\e accounts this tumor does 
not seem to pwssess the characteristics of 
carcinomatous neoplasms espeaalls those 
of the fallopian tubes but rather resembles 
the au-pical chono-epitheliomata the large 
epithelial cells being s\'no tial cells in some 
places umting to form small rsmc) tial masses 
No t}’plcal Langhans cells were found On 
the b^ls of the chmcal hi3tor\ operate e 
and autops} findings and histological struc 
ture we consider that in all probabilit> the 
neoplasm arose in the deadua of an ectopic 
gestation although the histological findings 
alone arc not suffiaentli conclusii'c toproic 
positlixly that the tumor is a deaduoma 
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GI VAT-CELL EPULIS OF LTPER JAW^ 

B\ 1 RA-NClb RFDER MD S> Lotn 

A \ epuJi li j tumc r ul the Rum mth a to glandular enlargement and to form distant 
suspuion It L the most frequent of growth* la rather remote a fact which robs 
k- )mJ tumor It subdi\isMjn into it of the true character of a malignant nco- 
libronu and giant cell sarcoma char plasm its rapid and destructive growth 
actenres it a a h< rdcrlme lesion Both the compeU it to be classifictl with the malignant 
hbr mu and the gunt-o-U surcoma bpring types of aarcoma 

from the dental pcnistcura of the al\*eobr V malignant cpulia ha^mg a broad but 
process or the connectiic tissue between more often a narrow attachment, usually 
the l>one jf the abet lar border and the mu appeoTb at the e<lge of the teeth a* a red soft 
cx»u membrane of the gum surrounding the and urcgularU rounded mass. The deep 
teeth (Bloodgxxi) cither outside or inside pigmentation which characterize* this moss 
theabeolus is caused b> its great \'a£cularfty There 

\n epulis ma\ also Ond its ongm m the fore it Is not surprlsmg that these tumor* 
interior f a diseased tooth socket Vlmost bleed ea>0\ upon slight trauma 
unj port of the uhwolar ndge may prove a The appearance of the mucous membrane 
smtable mdu* fir the dc^el>pm<nt of this in the immediate uamtj of a giant-cell 
gr ft'th a preference howexer being shown epuh* glses little or no evidence of any in- 
for the canine rcgi n ovxr the bicuspid the tdlration However if the growth should 
bicuspid ovxr the hr t molar and the brst have its seal m the alveolar ndge of the upper 
molar over the inoior (Sudden jaw the likelihood of an mhltmtion involving 

The x'anetx of epulis knoixm a» a fibroma the soft structures of the hard polate is not 
consists entirely of fibrous Oasue It is not improbable \ ery rare!) is there an mx"! 
a xxrj xTiscular tumor and is usuolh of small bion of the bone bx such a growth 
size projecting between two tcctL It is The consUtena of a giant-cell epuUs is 
well arcumscnbed not uniform Vllhough it imparts a ipongy 

Its growth IS slow and the mucous mem feduig throughout, certain parts of the 
branc coxtring the tumor is usonlJ) normal tumor appear hard while others seem soft 
in appearance \ hbroma does not metas- In palpating such a tumor the sensatwo of 
tobizc nor d'les it appear to posse** the touchmg a mass of granulation tissue a 
dehnite characteristics of malignancy except forably brought to mind 
for the Busplaous action of recurring locally A mahgnant cpuJls docs not cause pain, 
if not complctelx excised If such a tumor except during the formation period whra it 
13 allowed to graw ulceration and uecrobt* b not easily recognized and la often miitaken 
from pressure jf the teeth will exentuallj fora gumboil At that period a toothache 
occur or a neuralgic pain, for whldi the patient may 

The giant cell sarcomatous epulis presents or max not seek relief from a phj’siaan, ts 
a somewhat different dinlcal picture How the onlj discomfort experienced- The con- 
exTf It has some characteristics in common tact of the tumor with the neighboring struc 
with the hbroma namch it rarely meU3- tures (e.xcept the teeth which are often 
tasixea, and usually remains a local I^on con pushed out of their sockets) docs not in any 
hned to the alxtolar process untQ it is treoted wiu affect th^m 

surglcallj Vnx burpeal measure that vill TTirough It* size an undghtl) protrusion 
fall in a successful cictsion will cause the of the lip may be occasioned The sulcus 
tumor to recur often with surprising prompt bctxreen lip and ^aw as well as the one be- 
ness Under sucb conditions it is prone to tween ch«k and jaw retains Its nonnal 
form metastases \ltbough the tendency anatomic characteristics TTie wdl being of 

XmJ McpfT W t-wbn Svipol tsd 0> ■adlqpcc] AfMCMlMB, Wbit lilibM prt 
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FI® I Fig j 

Fig I Gknt-cefl epulu ol upper jtw 

Fig, a Same cue, UiterBl vKw 

Fig 3_ Rcetoration of moath titer operttloQ 

an individual suffering with an epulis is not 
imfa\orabl> influenced unless the sire and 
location of the tumor interferes scnously with 
the partaking of food Such tumors rarel> 
ulcerate Should ulcemtioa occur it is 
more likel> to be caused b> pressure than by 
infiltration. 

On account of the great I'asculanty of a 
malignant epulis obstinate blcedmg often 
takes place However blcedmg never as- 
sumes the character of a hfcmorrhagc An 
epulis shows no predilection either for the 
upper or lower jaw both jaws being equally 
liable to the disease Women seem to be 
more prone to the disease than men the ratio 
being about two to one. Age appears to 
have some Influence the lesion appearing 
usually dunng childhood and young adult 
life 

The prognosis of on epuUs when the proper 
surgical measure has been earned out, is good 
^Hie fibrous epulis when thoroughly removed 
iifiV'cr returns The giant-cell vanetv how 
ever shows a marked tendency to recur and 
only then can the greatest promise of a cure 
be obtnmed when the growth together with 
the alveolar border has been rcmovxd. 

Unfortunately the term sarcoma so 
often used in emphasising the nature of a 
guint cell epulis has been responsible for 
much heroic operative v\ork on the javs some 


FIr 3 FI* 4 

Fig 4 This photogiuph ibow* the icmiity with which 
the patient ctnud wenr a palate plate with teeth after 
pemtioo 

of it perhaps necessary and some of it per 
haps needless In all lesions of a suspiaous 
nature however it is a great satisfaction to 
know that the work of eradication has been 
earned well mto the normal tissue In 
quoting some statistics i8 cases at the 
Heidelberg dime according to Wossermann 
resulted in 15 cures and 3 recurrences Gun 
tert reports 38 cases — 35 well and 3 recur 
fences one death from metastatic sarcoma 
of the brain followmg extirpation of hbro- 
sarcoraatous epulis of the jaw According to 
Bloodgood of 40 operations for epulis at 
Johns Hopkins Hospital dime, all have 
remamed well mdudmg the recurrent cases 
(Scudder) 

The caw of giant-cell cpulia of the upper jaw that 
I wish to present 15 that of a woman 52 ycara of age. 
She if the wifo of a former haj never had any 
serious ^acis and u quite stout 

One morning in March 1013 while opening the 
chicken bouse a hen flew into her face striking her 
in Uie mouth and causing several teeth in the upper 
jaw to be loosened. About a month later she had 
a bad toothache The ache continued. She con 
suited a dentist who extracted the tooth This 
gave prompt relief About two weeks after the 
tooth was extracted she noticed a swclbng about 
her upper gum near the right c>t tooth A 
physician diagnosed it as a gum bcnl and lanced 
it The gum boll did not disappear but slowly 
continued to grow Inasmuch os it was not painful, 
•he tned to forget It 
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•Vbout lix roontbj btrf ho»e\ r ti growth h*d 
ch proport ota that the went to a 
ph 1 Tan who treated it The tumor then «u 
xoirving the gre ter part f th gum of the upper 
jaw Moft of the teeth hod become »o kxACoed 
lb t th \ either iropped out or er eaaQj- c 
irtned Th mail waa cut w \ twke b> the 
phy»J lan with mo th \fler tKat It warn freely 
c ut nxed th nitrate of tiJv r W thin tw weeLi 
th rrowth ha 1 returned nd w m growing rapidly 
Wnen 1 ta th pot ent 1 December g j the 
V IT much deprea*cd over h ondjU Her 
nc3 -t\ h d robbed h of m tb ileep Sh was 
Iv tie to t L.e food n Uquld form H general 
health began t auffe 

Fejmin u f the mo th reveaJed a wenoua- 
lo c'i poQgy man bout the f a amafl 

t ng n attached t the alveob border of the 
pper >a It preaented projeettonj ml irregu 
Unties on the aurfacc and ret ded oot the hard 
palat proiniiing de the uppe Uj which I 

pu»h J pward and out ard 


Tlie mucotia manbrme of the tlveoluj wti 
thi kened lomewhat aoft and i^te red The 
teeth ot th ppe jaw were all mWng having beei 
lost dunnff the growth f the tumor Tbe anient 
between Up and alveolar border wai normal. No 
fetid dacharre was preaent and the nun looked 
lean The lower Jaw poaaeaaed mott of its teeth 
all In a poor state of prcaovatlon. 

In removing the tumor tbe Indsion was made 
through the mneous membmne quit free of the 
tumo With cfaiael the whole of the alveolar 
bo dcr of th upper Jaw was removed Bkedbg 
was Try free It was however readily controJlca 
bv pressure The patient suffered no tmtoward 
efrcci from tbe operati n. and mad a qnlck re- 
co erv nothing unusual happening during the 
healing proceas. Four months later ^ was able to 
be tiltea with a palat plate with teeth which she 
ts wearing with comfort 

It b DOW three j-ears noce the tumor has been 
remo ed There u t present no evidence of any 
remiTenice 


IMLOCILAR C\ST OF THE TROSTATF C\VST\G OBSTRUCm'E 
S'\ MTTOMS' 

B MCfePS BEflkEND H D retiAPLum 


A UNIL 0 CUL.\R c\i>t In the poaiUoQ 
of the embn'unic \‘entnLl lobe mav 
hn\c a lU ciuMtton a congemtal 
bail* According to Lewsiev the 
\*arioua pnrt^ of the prostate gland os seen 
in the ftrtus after the third month are the 
foil rwmg 

Th mi Idl 1 be or that port of the gland 
wh h U s luated between the bladder ana the 
cj culat ry du t nod th 6oo of the urethra. 

Th laleruJ iobis or tbo*e part# ol lb gia d 
mh h an*e from th proit tic furrows nd the 
bteml alh f th rcthra and evienl laterally 
and posteriorly from that tructure 
j Tbe post en lobeo that part of the prostate 
gland which Lies d rvil t th J culatorr d els 
bove theu tra e int th urethra nd dorsal 
l th rrtbra bekrw thu. pm t 

4 Th \eot 1 lobe that port rfsi g from 
the a terio o tral 1 be f th prost tw urethra. 
The t bulei n th ten lobe ppeai first as 
solid eplthelul outgrowth* nd begin to develop 
about th same lim as tbe t boles In the ther 
parts referred t abov Thev are large and have 
ntunerou* branches t first bat m the sictcenth 
week thev are slight! unailer tha the tubnlea of 
tbe other lobes Vt the twenty secor>d week these 
t buks ha t decreased in sue od umber sod ery 


few brn chea ire n ted After the Urteenth week 
th a terior lobe is inslrruffcaQt but th tubula 
pcTsui after binh at which time there are found two 
very soiall nibulea Evid nc of tbe fact that 
these inbulea may persist i the anterior lobe has 
been f nod lb pt p^mens 

Runitikv quoted by Lcnraley found a 
pcmslent v*entra] lobe in one out of fifteen 
prostate* 

It Is not unpotsiblc therefore that a 
cv 5 t ma y be formed in one or both of the 
remaining tubules of the ventral Jobe. In 
adolta cj'Bts of the prostate large enough to 
cause gjmptomi arc rare According to 
bpnnger out of 6oo dissections he found two 
case* of cj'st of the prostate There are 
probabl\ few mention^ In the literature 
because these evsts maj be »o small os not 
to cause mtcrferencerand are thu* overiooted 

In 1896 one case wa* found at autopsy In 
a man 23 ixarB old. At that time there was 
no other case reported m the htcraturc except 
those reported by English found m the new 
born PcBtmortem eiainlnations b\ Spnnger 
during ten months together with the labora 
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n®. I Sadttd \-icw after \bbe Note ball olvt 
character of oalruction. 


tor^ cases of former \cars showed four cases 
thr« m adults and one in a boj nearly tno 
}*ear3 old 

It remained hoT\•e^c^ for -^bbe to report 
the first c-liniml case recorded m the literature 
m 1900 The s^Tiiptoms of his patient 
corresponds exactly to the nxiter s case 
The historj of patient is as foUon-s 

il R- age 42 Father aad mother tlNdiig and 
well One brother died of phibisia pulmonalia. 
Five broihen living and well No > cnereal hUtory 
ttawerman negathe Tiro jears ago had a aim 
flat attack which laited four days. S>'mpiO[na dis 
appeared rapidl) after the passage of sounds On 
December 8 the patient consulted me and com- 
plained of symptoms of sudden onset which con 
mted of a frequent intense desire to urinate day 
and night It was an unproductive urioauon. 
After he was Qpparcntl> finished there would be a 
desire to unnate within ten minutes afterward He 
had to strain at urination causing often the ex 
pulsion of gas and frees. Hts face would become 
suffused and the temporal arteries would become 
distended when the desire came to unnate Flnallv 
after a few doj^s there was absolute retention of 
urine This necessitated catheteniatlon twice a 
daj for ten da\-s \fter this function was partially 
restored but the bladder never seemed empty and 
ihe straining efforts at urination continued. On 
se\‘eral ocenstons we tried to retain a catheter m 
the bladder but the burning pain referred to the 
left fide was so intense that It rendered this pro- 
cedure Impossible. 

Cystoscopic examinations by Drs. B A Thomas 
and F Block revealed an enlarged left lobe of the 
prostate Otherwise the bladder appeared normal 
On rectal examination the left lobe seemed larger 
and softer than the right 

On December 31 a suprapubic cystotomy was 
performed Palpation of the prostate through the 



incised bladder mealed at once a swelling at the 
\eDtral surface of the prostate overhanging the 
urethra It felt hard sold and ffbrous It 
acted like a ball vaU'e The usual Inosion was 
made over it simply to enucleate and leave the 
prostate olone Howevtr a cy’St was entered the 
sue of an ox heart cherry its contents contained 
a cloudy ftuicL The cyst was then thorourtly 
curetted with a sharp bone curette and the bladder 
was closed with an mvaginnling suture. A drain 
ago tube was placed at the superior pole of the 
bladder The tubo remained a week and ten days 
afterward the patient passed urine in perfect com 
fort for the first time In several weeks 

The oddity of this case lies in the fact that 
the symptoms came on suddenly One 
would expect thnt with the gradual filling 
up of the c>'3t the symptoms would come on 
gradually 

The slrailant) of symptoms between Abbe s 
and the v.Titer s case prompts me to givT in 
full the histon of his patient 

A mole a^ed 35 rave a hutorv of an attack of 
acute retention of urine one v'car before which was 
relieved bv subsequent calhetenxation. One pint 
of residual urine was obtained \o cause of the 
obstruction could be dcfiniteiv ascertained a stone 
and hypertrophied prostate having been excluded 
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V pU ibl erpUiiAU a th t ol a pcni- 4 cDt 
to \ I tbc bbddff folloiriBs ■« dk^tcQUoo Tbe 
sympi nu »ere e i rd vpl d> rtprttod atheicii- 
ratwn* \ frapuhn m\ aj peri rmed 

ui I turn th *ue i hefT\ * » Ij-^overed t 
tb upper aU f (b mienul meotu^ ai)d tb 


X rr portion f projtat which acted like a ball 
e bttnictiiit the flow o( urioe The cyrt wu 
iraoshxed bj hooL Tbe cooicnla became 
■mailer when the fluid drained ofl The ba»e of 
th o»t tut red the cyat hannf been cut 
aw y The bladd r was drained but dralnife wai 
roo ed lQ a few la\ Th patient remained 
free f \mpt mt 

Cose* oi hjtlatKl (r\'st of the prostate with 
obstructivT BNTnptoma hnve been reported 
b> Bangs Jason Wood Wlnterbcrg and 
othen. but the cases of Abbe and the wntcr 
seem to be the onl> ones of unDocular cyst of 
the prostate reported thus far 

Fuiallx I would sdi\ that obstructi\*e •>mp- 
toms in a voung male without organic nerve 
lesion should not be treated too conservame- 
h \ great deal of suffering can be abided 
b\ JD eiirlv exploratory cystotomy My 
tieot IS now enjo\ing good health urinatioii 
free and without an\ discomfort 
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GREATER EXPOSURE IN THE KIDNEY APPROACH 

Bt H J PRENTISS II D Iowa City Ij«a 


A TROUBLE in Lidnc} approach la that 
sometimes the twelfth nb la placed \*er\ 
infenorlj or the kidney ia located so 
high that it Is YTT) difficult to expose the \tscu3 
n it IS possible to rotate the twelfth nb upward 
considerable room is obtained The twelfth 
rib IS \-cr> firml) fixed notwithstandmg it u» 
called a floating nb The reason of thiA U 
vcr> evident The diaphragm la attached to it 
and in contracting to mcrcase the vertical di 
ameter of the thorax the diaphragm naturoUv 
tends to swing the twelfth nb upward provided 
this nb B not anchored This naturallv is 
opposed to the phvsiological purpose vthich is 
to obtain the greatest space for proper lung c\ 
pansion How then has nature handled this 
roblem? The middle la\'cr of the lumlxir fascia 
e the fascia between the sacrospuiaUs (erector 
spmas) and quadratus-lumborum extends to the 


twelfth nb smee the uppermost insertion of this 
muscle IS m this nb and this middle la)^! of 
fascia 13 a part of the fascial covenng of this 
muscle Therefore this fascia becomes verj 
much thickened between the transverse process 
of the hrst lumbar vertebra and the twelfth nb 
(lumljocostal ligament) This naturallv resists 
upward displacement of the twelfth nb os the 
diaphragm contracts and is in fact a ver> strong 
ligament If therefore we cut this ligament, the 
nb IS freed and can be displaced so as to ovTmde 
the eleventh rib mcrcaaing the opening approx 
imatciv on inch and one half 
The onatomv of this approach I have en 
deavored to illustrate In hig i on the nght 
Ls v^cn the latissunus dorsi arising bv its apo- 
neurosis of origin from the spmous proceswcs 
etc This aponeurosis blends w^th the postenor 
laver of the sacrospinalts fascia On the left 



F ip , I ( t left) d Sacro^ptnalk eododcd m lumbar fucli mtcmal obltque c 
qaa£iitas hnnborum In foAcU latiatlimuclani t cxtemAl oUkw 

Fi^ 1 Sacro*p<Dali» renwvnL On left, auodretus lumbonun m fudal co •ering 
On nght, f«»Ha rcTQovcd except lumbocodtal Ksaroent. SaciwpinaJn b Itunbo- 
coftal li^BEDcnt c qundritm lumbonun un covered d lumbar fuaa epdouing qiMcb 
nitia Jumborum e Internal obiique 
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Fir ^ t Wt (>n qoad tut (ambonm drutibrtl and irdectcd. rx^mdiw 

iwriitb iDd Uuh paiaiurx jud lofcoJcaJ On left quadnlu* I tnborum pulW 
tncdall astmur us^ lacr^ rxpoidng mnpmlMmJ (tu * Tadflli tbonac 
tvr-T i iIWrvfnR^strv. tad iafuin*l qiuilnrui luaborua d IWa locUed 
r t w u i p •uhpenicneaJ fat 

Fqt 4 Lij.ffihf».o»m bfoinm Inc^wl and t« Iftli rib routed, i dotted [me 
mchatiot the r>tenul rcM taRjimt of (be dap^nfs but tepamted fraoi tbe 
lumbocnti I U(«tnest tn ibe qiuuMtat lombmim 


m Fig r the lau' imut dor-i hai b<;«n removed 
expotmg the sacro) males la iti faaoa aitd (be 
lower limit oi the quadniua-lumbonim m lU 
fascia, extending hlenilK l the saaosputale (u 
attach to the trai of the IHum Thh fact of 
the quadratue-lumhonim etteoduig lAtemllt to 
the tacmsjnnales near the iliac crest u of un 
portooce a on liKuion m this region brings u» 
direct!) upon ihi* muscle fcucia wWch is thus 
reodih opened. In Fig on the left thesacro- 
Bpinalis has been rcEDOted, exposing the fascuU 
compartment contaimng the quidrslus lam 
boruin and from which fasoa ansea the common 
aponturoet- of origin nf the mlcmal oblique arid 
tian3\erRaJis On the nght the fascia of the 
qoadratus lumborum has been rcn>o ed except 
at the lc\el of the tramsersc procew of the fint 
lumbar wtebra where its ihlciening (the lumbo- 
costal UeameDt ) extends between tius proceri and 
the twelfth rib This ligament ih *0 dense that 
one ha no difficult! m feeling it Figure \ 
shows on the nght the quadralui lumborum re 
fleeted racdtalJ\ erpoung the antenor laiTf of 
the lumbar fa«cuL, which is a pjarl of tbe sheath 
of tbe ejuadratu lumborum Here we sec the 
twelfth ihonidc nenc and the common trunk 
of the mohspogastric and 11 o-mguinal coumnR 
through thi fasaa, because of its thinness The 
common aponeurosh of rlgm 0# the mtenul 


obhqiue and trajisTraalis which arises from the 
lumbar fascia surrounding the quadratus lum- 
banuD IS so dense that these oerces are not seen 
as thc! pass through It to get between these two 
muscles 

This point » worth (asnsidenng becausre it fs 
necesiarv to open into the fascul compartment 
of the quadrtlus lumborum to Uberatc the 
lumbocostal ligament and one can avoid these 
DcrvTs in entering the abdociinaJ caiili On 
the left the quadratui lumborum b reflected 
mediaOt erposing tbe anterior larcr of the 
lumbar fasoa which a mased eipoalng the 
fascia propnn or extrapcnloneal fat Figure 4. 
on the n^t shows tius lumboccataJ ligament 
cut through liberating the twelfth nb which is 
rotated upward, being limited in its range of 
rotation b\ the elei'enth rib On tbe left to 
shown a dotted Ime mdicaiing tbe pofition of the 
external arched bgament of the diaphrtgro- 
Smee we arc behind the quadratus himbonmi 
in thb approach there b no danger of injuring 
the abdominal ccaitcnt or tie nerves or the 
anchorage of the dephragm Figure 5 h- a 
\-cntraI \new of the postabdominal wall Here 
the left half of tbe diaphragm has been remerved, 
the nght half rcmamirg It ebcrwi the anchorage 
of tbe diaphragm \i the crura internal, and 
e ternal arched llgameits- On the kft is dotted 
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Fit S (it Wt) Dkphrt^ remcnTd on left To nanpare origin of diiphnigin 
vith lambocoaui bgtcocaL a Intenul ucbcd Lbcunent b extemaJ ardi^ Ujca 
moDt c tronsATTK procrM of bnt lumlm crt«bre behii>d p»oes d lumboccabd 
ItgaineBt behind qindratna luAbonnn. 

Fif. 6 and ftada mdted cxpoaing tatmimus donl b latistimu* doru 

inosed c ucronlaaUs d qoadrttua luiwnun eodcoed In lumhir U*cu / mkldle 
Uj'S of lumbar tuoa erpotiDg quadrjtu* luaboram t uaiiion ouned to 

upper limiL 


the trans\*erM process ol the fini lumbar \‘erte 
bra which is behind the psoas and also the lutn 
bocostol hgameni which is behind the quadiatus 
lumborunL This figure indicates the perfect 
freedom from injury in approaching from ^hind 
Figure 6 on the left shows the inasion through 
the skin and superficial fascia which is 
thick m this region owing to its fiihng m the 
hollow of the back, due to the hlissiraus dorsi 
bemg adherent to the sacrospmalts fascia- The 
latisiunus dorsi is exposed On the rigbt the 
latiSBimus dorsi has been incised and rcfiecled 


We come upon the lumbar fascia. Here we 
see the fascia of the quadralus lumborum extend 
mg latcrallv abo\*e the crest of the flium to 
that of the sacrospinalis muscle 
In Figure 6 on the right (/) the fascia over the 
quadratus has been inched and reflected mediall\ 
exposing the quadratus lumborum muscle We 
now inn\ enter the compartment of this muscle 
and cam the incision freeli upward to the nb 
on the [eft (e) The lumbocostal ligament is 
readllv felt mcised and our purpose accom 
plished 
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MODIFICATION OF THE UNIATRSAL IXnSIOV I\ EXPLORATORY 
LAP\ROTOM\ 

B D DtlFOR DFL \ ALLE, B j* \tD snxE 


AtAhe prnjjTws which hai l>«n made dunn* 
I the la t few \ean m omnecU-m with 
aJ>d mina] surRerv i* due to the roentgen 
ra\ and t c\j-| rat r\ fcipar t m\ which have 
pcrmitt’du t pren-e the enstenceof pothol jgical 
con liu ns in the digChU c tract mi h as Liiika 
adhr>inn Thompson membrane* piosi and 
an\ roodihcatjons of the omentum 

The [ resent da\ jierfccti n in uiger\ (tech- 
ruqu and in trument ) ha transf rmed hiparot 
m\ int jn cTceediriRl imple and inncKuous 
ipeniti n ajxJ at the same time permits of the 
t tal explorotHin M the al iMn-m The co- 
cn t nee of dixcrs diseases such a ulcers of the 
t mach Of diwdenom «i pendiou or "hole 
c mis mal.es it nccessan in a great manv cases 
l pi re the \anou organ beMdes ircatin* 
th^rtnapal compUmt 

The Angio-Araen-an mJiooI with an cojneDtli 
practical spirit hfi adopted an imMoo whict 



rif XotEor Inknc P) torsi k duotkiniin 
»<ocD*rfi, J puoeoTDtic br»<l)rt rXwftai tch, / 
c«Tnn rvi j ppcodit 


It Situation and dimension is equally useful 
for an> oi these co-exatent proce as cs. I am 
ref mng to the incision generally known as the 
univTTsnl laperDtom\ indaion which eitendi 
from the costal margin down to the umUhoa 
or lower if necthsary parallel and one inch from 
the median line opening the sheath of the rectus 
muscle retracting the rnitsde aside and peneUit 
uig into the abdomen through an incislan of the 
pustenor wall of tbe shmth In Profesaor 
Decoud 5 dimes this method has been used foe 
the la t two \-cars, with rcallv good results. 
Although at tirit tbe mcision might impreas 
ne fls being rather c-niggefatcd fn length and 
Its dosirre troublesome with cxpcriCTCc s 
surgeon realises the eDonnoos advantage to be 
den ed Jrom its use and mevitably adopts it 
Nevertheless it has several daad XDUgts, 
espeoollv in those case* requinng total eaplon 
tioQ of the abdomen or where the ruitence of 
adh6>K>n3 makes pec es arv o cccsiderahle er 
ten ion of the incision, even down to tbe level 
f the pul IS. I\c have noticed three pnnapal 
di>advBntogeN (i) Tbe suture of tbe portertor 
portj n of the rectus sheath becomes more and 
m ire difficult as the incisko is lengthened cnrmj 
I tbe lateral iraitiofi of the abdoniinal mnsdes. 
(4) There 1 always the danger of an evi»ceiaticn 
through the ocatru lil A great inasion a 
pusei. the opemt r during the opcrali a procedure 
t the cmptvnng of the abdomen cspcaall) m 
(h ^-e cases of bad anesthesia making it neccs- 
sar\ to have an awiilajit (3) Besides sD this, 
there 1 added the fact that the many manipula 
tion required in the above procedure iDCTra«< the 
shock and thi wc should alwavb try to avoid- 
Convinced ot the necessitv of a systematic 
ciplorauon in nU abdominal opcratioos and more 
*0 in chronic gaitro-mtestinal case* (chrome 
abdomen of the Amencans) and taking into 
consideration all the disadvantages meotKuied 
in the cases m which It 11 necessary to lengthen 
the incision I bavT adopted a syitem whicb 
though slightly modifying the muversal m* 
cjswfi has ell its advanugev 

TECnXTQDI 

The technique which Is employed ts as foUoWi 
One inch porallel to tbe median line an Inoiion 
Is made on the right hand side of the abdomen 
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commenang two or three fiiiger breadths below 
the costal margin and extending the same dis- 
tance above the pubu On the same hnc the 
sheath of the rectus is opened and the muscle 
retracted outward In this wa\ it is possible to 
mahe an inasion on the posterfor portion of the 
rectus sheath keeping the same distance from 
the median Ime It is at this step that the modi 
ficfltion of the mdsion occurs The poslenor 
wall of the rectus sheath is opened with two sub- 
masions which leave between them an apo- 
neurotic bndge of an mch or more in width 
The mfenor moslon commences at Douglas 
arch and one or two inches abovTi this arch the 
superior Incision terminates 
In this manner it is possible to explore all the 


abdomen and pelvis examine all the viscera and 
drain the pelvns avoiding the mconvcnlences 
mentioned abov e 

In the plate which accompaiues this article 
we find m the middle of the mosion the aponeu 
rotic bridge id) mentioned which is strenrthened 
on Us lower portion bv Douglas arch [e) In 
the upper opening we notice that the hand is 
exploring the pvlorus and the duodenum (a b 
and f) Through the lower opening we notice 
the coicum and the appendix held bv a clamp 
(/ R) 

\l\ experience convinces me that this tech 
mque IS verv saiisfactorv m extensive explore 
lions of the abdomen for chronic or acute 
lesions 


TREATMENT OF A DOUBLE FEMORAL ANEURISM BY PROMMAL 
OCCLUSION WTTH AN AUTOPLASTIC FASCIAL FLAP' 

By EDWARD G JONES A.B MD F \ Ci akd CM \RLEi. E WAITS ilJD \-njortA Gcoxoia 


ANEURISIIS of the upper femoral offer 
X~\^ peculiar problems for at least three reasons 
(i) the man} branches constitute a for 
midable handicap m any xype of reconstructive 
operation (2) obliteration of the vessel entails a 
material danger of gangrene (3) when complete 
obUtcration ^ ligature or otherwise is practiced 
and gangrene is escaped some degree of functional 
disturbEmce in the leg is probable The gloomy 
truth of the last named fact is impressed on one 
by the exhaustive article of Dr Halsted* on hgn 
ticm of the common iliac which appeared m 1Q13 
This report however is not concerned with the 
wisdom or unwisdom of proximal bgation for 
femoral aneurisms but rather with the question 
how proximal hgation when necessary or wise 
may be done 

\\ e take it to be an accepted fact that the ideal 
doture abov e an aneurism IS that which nrorfv but 
not entirely occludes the lumen of the vessel 
If now one can almost oedude the vxsscl b> 
some method which docs not carry with it the 
danger of erosion and hremorrhage such as tho 
metal band entails he will at least have added to 
the safety of the procedure. Dr Halsted has 
met the objection to the metal hand bv oficnng 
instead stnps of fasaa lata (autoplastic or hetero- 
plastic) and sections of aorta (heteroplastic) and 
W S. ‘n* tCcct «( OtiUatt ol a 


1U1*«L W a TU •€tct U nritkm ol tl* caamtm [B« uXerr oa 
« aroklic* loftctloB of tl>Oo«r *ilre™*y B<aa. J«a»* 

kl* ILwpiu:, VoL 91, 


has been pleased with the results* He is impress- 
ed with the bebef that if the band docs not per 
maoentlv partlv oedude the v-essel the occlusion 
will last long enough to cure the aneurism Dr 
Matas at the late meeting of the Southern Med 
leal Association m Atlanta stated that he has 
been cxpenmenling recently with bands of rub- 
ber tissue for partial occlusion of certain vessels 
The results of this addition to his alrcad> well 
known work of this sort will be awaited with 
mterest Where the occlusion may be accom 
pbshed b> autoplastic tissue this would seem 
preferable to an\ other material If furthermore 
the site of the proposed ocdusion is such os to 
aDow an adequate constnetmg band to remain 
attached at one end the possibility that the band 
will become pcnnanentlj grafted upon the vessel 
or at least last longer than a similar detached 
piece of tissue will certainly be Increased and the 
probability of cure of the aneurism correspond 
ingly enhanced- The fliofcmoral is favxirably 
located m respect to the above conditions 

We present the following case os lUustrativ'e 
of what 13 possible m dealing with some oneimsms 
of this verael and os suggestive of what occasion 
ally may be accomplished elsewhere in the body 

W C, colored laborer ieb 40 idmlttcd to mimical 
•crvtcQ Grady Hoafiltal September 27 1914 Famly 
kiitorj uncertain, rrtsai klsiorj Some two mo lla 

EllWvd. W S. Abb- IHiil. hffl, «- 


lU»d bi^an tb* Scwtbtrn Suclcal Kid GyotenlofWtl Awodatioo, WUto Solpim Spdaci, W«t VItjIcU, D*e*ab€ 
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fO BOtictd efliW UI b rinht thkb »Wt duUoce 
Ixlcm tb« KiT Tlicrt wmi loffl 1 tlJ nctiJng In Ibo 
nc«bbofi»od o< tb« efllni M»d cabofM cl<»» 

the tbuh The pjUent frrqucntl puU hii hnnd oo the 
rfhn* u»j f«Jj thmhixn* 

I hn ir*l me/ eQ cvooriihed ot good 

mioculjf de^eiofinait On odmMwn temperntum u 

C piibe K4 T mpijnJ tod dkl ett^ tderoted 
tivi en ca] q- trochjeor tod Iftrtnatl tymphttks 
enLuied l*ufnlifqa«J renrt to Itfbt and cconunotlatioa 
T tb poOf oodjtwo Odor ot pvoirhtia Luna 
oormoJ t prreuBMO od tmoJutMia H rt normal 
pe LD fiJth 1 I rqiace The bdotneo pretenU no pen 
h int<i-« (her the pjuent hack and to Icaa rt nl 
ei^bert the titn tboa ererptba charact riuJc oi 
phih 

Beiptmit* <1 ctntimrter^ bekrt Poopart t bKUnrnt 00 
the n!(rtit iht coune the femora] rt r» there 
oundnl puiaatmj repactade n^aiKCianit It hat diMo- 
« ot 5 tiraetOT 1 centlrorteri beknr the loaevt 

ro r)p the eola i cer a e t /st rarotioned, there b In the 
Li li ttK rter^ an enLuxemrnt 3 rn n me ten mdu meter 
evhibit og etpdciilk pubatlnn L mpet'^on ol the 
rtrf\ then »(op> pubatm nd bMeni dee oj’ aaeOlnx 
r ilm Hi ad u \ntirptullUc Utatment aa 
kept p far three eA. before opemUno 

(krtohefj 0 4. cuned ma'ioo eemcmetm toOQ, 
LWvTVt <kn ard oncovered tbe heftonlaK of the 
right fenwal rten r'oopart Lii: mmL nd w hmer 
t ma] -dibq poneiTToan t licti dietanec upaard 
bet nl Qfuiaai Rkjxb ge re co w ed t etea tbe Add \ 
fiap <jf pooeur Ut memDrane coitmeter tde nd 
5 esdmtter> loox Grief Poopan lifaaeDi) l(n> 
BKduitd mtfl is| tbe aruty *u <ltf*ecttf tqv briny 
bft ttacbed t ita outg ertreauq It aa oond once 
amufid tbe arten ad bt bed beck In place Ub juu 
ouuyb teeujo t bbunte polaatk:*! ts tbe ewef ahuj 
in tbe Beuruna brio* N ebromac get a> 

The (DpeTtk.ial epu^trv: aa tied and cut Brtmlny of 
the rter\ a> arefuH otded Tbe oi'eel} mi aLi flap 
aiitcbed back pla The nffat teg aa oedettd 
Vepc arm ih hot ler bonlet. 

Voi-ember y 4 rhcee la 00 df^ooc u fo n te*. 
Sect m the aame tempenture aa oppost (eg. Aneunamal 
mm are caul ( It hut e\hilji( no pubatkiQ 
?So\ ember j 94 Tbe aneiinvna] aaca are about tbe 
aajDe aue immediatel (tg opentKai. ao polajthML 
November q 4 The patiMt b up There la 00 
apparent dtatarUuK of fcncUon in tbe leg The neorb- 
nia] H JeodetO Kmallg tw puKutkn 
] uarv 1 0 The p Uent rtumed t tha bo^tot 

vllh unall ikj vi m the openLn-e otmd V Lnot 
of catgut aa remmed The etl o* rrp n aentinj tbe 
Deunwn can bard be palpated Tl>e leg i» in co^con 
(Ctioa Vn(c> ]>bibtic treatment haa been coobmwd 
June 9 5 rherc » no vign of neurtama. Tbera 
» aooje pnl-aDcxi ^carpo irun^ but tbe area la quit 
atnooth N trocihfe i» rcperieticed m tbe leg but 
theralaioni rnbne^ the calf moat trf tbe time 
December g 0 runcuoo h good The paUent 
aa there rv tom e ml joe»a and ocraaioDal achiiw i tbe 
cab e< the leg b i he mi.* everj day There n normal 
poKauoo tbe jtnjin I point dightfy bekm Poujirt# 
ligimeot B<Ticinin*3 entimetcr* bdo* thia lattg nofnt 
di mfn a he d pcikatioo un (etoora) (me con be felt a^ fouov 
cdl rtherdow the thigh but there t* no evidetice of eltl» 

The procedure outlined pull the arten some- 
athat iharph fontar i out 0/ It rourw ^Tiilewe 



I ig Dt« Idx abcrrlna partial oedudoo of nrlmtth 
femoral artery niin bamJ of (avia from Poupirt Ugameot. 

did Dot think emaion and hjemontii^ wTkiHocoir 
we recocmaed it as a powibOitj 
We also needed to know a^cther the \«*d 
coukl be kept ckaed or approxunately cloied 
for such a leng^ of tune as would rrasooably 
guarantee lie cure of an aneurism. 

We funhermore needed infonnatJon as to 
whether such an approtmute ckaure would 
freouentit endanger the limb or geriooslj' Imp ai r 
lU functKJD 

So far as the foregouiR queitloos maj be cleared 
up b\ using dogs for comparison we nere able to 
get unifonnl aatis/actorv ansTrer*. 

1 We have occluded the femoral ixumediatdj 
beknr Poupart s ligament bj a bend of fascia ss 
abene devnbed 34 time* in 15 dog*. The dogs 
ha\T been kept aJJ^■c from 2 to 18 weeks, and In 
n instance has there been hrmorrhage. Further 
more nearlt all trf these \ esseb have been emn- 
Ined at varving penod* after occlusion and it was 
e^^dent that in no case was there danger of inb- 
sequent crowoo 

2 Mott of these ■cssda ha\‘e been eismiDed 
at periods \arving from 4 to 16 \rceks after bang 
oedoded to determine If the oedusko were stiU 

presenL W ithoutexception there has beena very 

much smaller arterv below the constriction ihm 
In the other thigh used for compensocL 

W ilh great frnlf nrmitt when the vessel has been 
uncotTi^ abo\T and below the constricllon there 

ha been the fuD pubating citcmal Hiac spparent 

h stopping flush with tw occlusion and below 
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Fig j Fig J Fig 3 

Ffe 1 Showing ocdodcd \Twel before 4rKl a/lcr luroen 
lad been oncned. 

, Fig 3^ Ako ibowing vessel before and after lumen had 
been opetyed. Complete oedusion 


Hg 3 Fig 4- tig j 

I IK 4 Vpnarem purtiaj occluaiun fourteen vreeVi after 
ap^i uni b^d 

Fig 3 E t mal ppearwncc of ocduding bund fourteen 
week ft r pplicjtwn 


the baiKl a cord which puUated feebK or not at 
all until a point was reached coirespondjng to 
the giiong on of the deep femoral 

3 It tDAj be questioned \’erj propcrlj whether 
partial or total occlusion of the femoral m a dog 
jeopardizes the bmb so much os a like procedure 
in man Ne\‘ertheless we submit the Information 
that In none of these 34 instances was there e\i 
dence of gangrene. We know that m a Inrne 
percentage of these dogs the \essel was entireT> 
occluded (see Illustrations) whether immediately 
or gradually we do not know Following the 
operabon our notes show that the pulse could 
be palpated somewhere m the leg on on a\-eragc 
on the tenth day The eorbest palpable pui^ 
B recorded on the sixth day and the latest on the 
twenty fourth day 

All the dogs were kept alive long^cnougb for 
ob#er\-ation on loss of function The a\eni« 
dog Was lame for 5 to 6 days but it 13 doubtful 
if this was anythmg more than soreness from the 
wouikL a few were more or less lame for 3 to 3 
week* but none of these faded to recover ap- 
parent normal use of the leg We are not en 
tircly coovnneed whether or not the bands when 
applied so a* still to allow the passage of a small 
current of blood will cause a permanent closure of 
the \'es5el In the first place m cipenmenting 
with small dogs it is difficult for one to know with 
preculon If he hi« or hns not drawn the fascia 
to just the acact tension which will produce this 
r'^t m the second place a certain degree of 
^ojation probably always occurs W e know 
(see Fig 3) tJiat the band drawn snugly around 


the vessel eflects a permanent closure either 
duaU\ or unmediatelv but hc do not know 
ond anv doubt whatever that through error 
the band a-as not drawn loo tight when applied 

During the earlier of these eipenmenls we were 
more concerned with the problems of haemorrhage 
from ercrion and whether the band would con 
strict the ve^tel long enough than with the ques- 
tion of whether a band so appbed would perma 
nentiv occlude the vessel We bdieve that per 
manent closure follows the application of the 
partl\ occludmc band but the number of our 
experiments and the attention we hav-e giv-en this 
feature do not at present justify the statement 
without qualification We believe that in the 
vessels shown in the illustrations the closure 
was gradual One photograph (Eig 4) shows a 
vessd which was removed 14 weeks after apphea 
tion of the band There seem* to be a small 
lumen at and below the constnction but the 
microscope shows that intimal proliferation is 
filling up the vessel 

Histologic eiammation of sections cut through 
the pomt of constnction show* the vessel wall 
embraced by fibrous tissue, which seems to be 
the fibrous tissue of Poupiart s ligament itself 
There would seem to be no reason to assume 
that It IS a substitution for the band rather than 
the band itself Indeed, microscopically there 
IS every evidence that tne onginal tissue is m 
place The band can practicallv always be 
traced outward from the vessel to blend with the 
aponeurosis it cannot be identified and traced 
*0 uniformly to its mner attachment. 
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\ SUIILt \VD EFFICIENT HfETHOD OF SUPILAPUBIC BLADDER 
SATHONAGE 

Dt VOiLMW IL DE\L MD F\CS Low OtTvu 
iWmitr PtiV— f c4 Untml Dtpiitsm TTcstira Un<Ta<t> 


A ll urceoiu dwig bladder wori. ha\T at 
Ume> diir>cuUv m oluining perfect blad 
■ der drainage Thu is ewential m leeputg 
the 'Aoujid and Ireasmg dr\ and the padent 
comf rtnl le also in Leepinp the space of Ketaius 
free from unne and there! \ elirronating a 
scn'Kis soUT'e f sepsii. 

For a turn, wc ^ e used the apparatus ug 
pelted b\ Dr Bremmerman and found the 
lotena] \phonagc of great td\-antBgG TTic 
foUowmg much simpler method sujpt^ted bv 
Dr D H. Am tt can be ^ct up nithoot an\ 
specta] apparatus and isorls pcrfectlv doing 
awa\ with the splash and giving a silent 
»\ phoD 

^ tnman^ lp«vnlai lati ><^4 0 U«r*) t 



Tic 


\ curved glass tube ( 1 ) ii fixed by means of a 
Bnmll piece of rubber (fl) or par nffin m a 6 or 8 
oimcc glass siTingc (C ) from which the plunger 
lb removed Die cod (D) should be cut on the 
be cl to allow the air to enter and break the 
column of water fa piece of rubber tube half an 
inch long with an iniarted \ cut m the side 
answers the same purpose) Water from the 
resenmir {£D is aDowca to drop regulated by a 
•crew clamp (F) into the fvrlnge 
Die flow can be regulated so that the syphon 
will run continuoudv or at tn> giirn intenth 
We have found that fit'c and one half minutes 
Le«» the dresdag dr\ In the aitrage case. 

The \ tube (G) is of cooiie bekm the lextl 
of the patleots bodt fZ7) connects with the 
bladder drain 
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By using a rcsent)ir that will hold scx-cral 
gallons (a a-gallon demijohn will answer the pur 

C ) The apparatus will run for hours or 
^er without refilling 


The amount of unne passed b\ the patient can 
lie determined 1)\ mcasunng the amount of 
water placed in the reservoir and deducting this 
from the amount of lluid found m the pail 


A SPLINT FOR THE TREATMENT AM) TR.\\ SPORT ATION OF 
FRACTURES OF THE LOWIJi I VTREMITIES ' 

Bt aLVRLES T BUTLER D \tw \ow: 


F rom Junc 10 1916 to Januar> lo 1917 
I had the opportuniU while located at the 
Military B^ Hospital at Ris-Orangis 
France of which Dr Joseph A. Blake was chief 
surgeon of treating simple and compound frac 
tures of the lovTcr extremities with the Blake 
(a modified Thomas) end Hodgen splinu m 
connection with the balanced suspension method 
dcv’cloped bj Blake The splints used were solid 



iron and it was nccc^sarv to havT on hand left 
and right plmts and difTerent sizes of each as 
well a Hodgen s splinU with varymg angles at 
the knee 

On mx return to this countr\ I endca\-ored to 
mcoryxiratc the pnnaples of these two splints m 
oneopparatus and to mtroduce a )omt at knee. 
I endeavored too to produce at the same time 
a certain latitude of width at the knee and thigh 
and an adjustment of the thi gh length 

TTic accompanxing photographs will illustrate 
some of the xnnous positions in which thw splint 
max be used 

The pusitlon Id 1-if U that oi a right Hodgen with 
•prender at the knee thrown forward 

Id Fig 3 the poaitioa of a left Ilodeen hai been eb- 
Uuned by abUtiog the relative pocitkiD of Ux tubing the 
near lube bos be^ pulled away from, the for one puibed 
toward the enter 01 the piinU \n> deaired ponLion ia 
rigid]) roainloined bx a fncboQ lock a hkh ii caaO> loosened 
bv pushing the metal cuff with a spiral modon toward the 
center of the splint and tightened by the reverse motion. 
In this nstanre an additioiid width of one inch at the knee 
has been btaJncd b> unjcreidafl the Joint locks and pftcfng 
the spreader inside instead of cmtdde the Joints. The 
spreader mav be placed either abo t or below md In the 
laKcT pot (too is much mow conventent In cases where 
wounds of the anterior sorfacc of the knee are j- resent 
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Tik [Uiaualmit om t\pe f balutm) ttKpcwlan 
f rhe pjtrcnt Icf a tu piodnj tn Ml liodgini 

ifiiifll without ifrrrjoo Tbe tmilf ti <I«»- 

lOD nxhti perpntdKuU tw tbi (uWni nu up or 
hn do* The ord pa'-mjt th u*b th « iw puJlev 
on the troQf) a Ued to rt p erf ftioael x dhr^Tc p- 
rrf)ed t the »oJ erf the fout »ad drop 

rbe coot 410 et col inu Hatnbucuif t bei erf thr Carrel 
DalJ trt tiawt re hwe 


It mi be anted here that the ctiqrti U t(t aa bo lo 
creaaed n dr uiR both i be j froo tbr knee tot t 
aui 4lau that tbe tb«fa Jlk nav be made idirr nax 
romcr b altenott tbe relau^ pcMitMO of the tbdmx 
t Sei The idth b fcroiie^ whe tbe rube* arethe wme 
dbuai inen thi. hbi )a t 

T tarthe p^ntu trautbt BUk vff liPicj) 
c M <nJ ocre*s.ir% c S tbe tube keiinm l re t 

envf and r«ii^ t oa cbe rod* \ Mt n(bt BULe 
apliBt 11 obtaJoed la tbe >1010 w«) ti de*c bed ahov lor 
lladKra ^ i \ cuahiOB erf rubber ciotb m U'ed on 
a> in ihb pemtxm tbe ■emictmila rod rckt rQopicniait 
tbciubeiOTi « the •a.hium 

Tbeipmarr t the Un. ^omt U not hwrf tel »»ntlnl 
ben tbe tpii t tk ibed Uriifhl but p\ei dibooaa] sop 
port aod b md I ttae m caw t Later dit 1 leniii 
ath mUc I bead the koee | rtf 4; I tbe bent poal- 
tten tbe ipreider ewroUaJ t ln*orr •Ireoftb 

Tbe eriensKn bar C (be loot dkLe* re dij) aioox tbe 
fpCot nd caa> be trvd la an^ di^irrd pcwrtioa b) maani 
oftbeaetwre* t lit hict* T tbe buckiei re ttacted 
tbe ertro'ViD baod th*l b* ben Uttened to tbe Uiab 
aod LrxXled 01 d pcaaed throoih lit center bol ran* 
orer poDet t (be foot erf tb>. bed and b ttacbed to tbe 
temloo wndbli 

Ftture 5 ilhatjates tbe kpbnt folded ( 7 p ^tbicbca) 
rifarefiibo* Ihe cwspoceat parti of tbe pparatm 

Eitemioo b maintimed bt means of mole akin 
•tnjw applied lo the limb below the »lle of frmc 
turc or canton flannel strips hdd by HetusDcr s 
gludo b) on anklet the ends In each case being 
attached to the buckles of the extertswo bar 
Flnochictto a sumjp or the Stemmann pm nuv 
also be used with im apparatus 

ralonkM im alroW oo mt ctwI to, m*- 
knUne VrwrmI hw 


The limb is tupported in the epbnt either by 
smgl doul le faced mtfclin or canton flannel bandi 

(from four to hv’c inches wide and from fourteen 
to eighteen incba Icngl or better \-el by cnc-haJI 
of an oniinarj 3 or4 tailed Scultetos binder The 
latter method msurc* a uniform and smooth nii 
face for the leg to rest m is easflv adjustable at 
an\ point, aod prestnts the stm from becoming 
ndg^ between adjacent houda as to often hap- 
pens \ hen the single ones are used DoobJe fac^ 
rubhcf cloth is most satisfactorv in the regwo of 
the mound is qutcklv dcansed and ma\ be used 
rcpcQlcdlv 

Ordinan sjinng poper clip* about two mches 
long are eMreraelv useful a a means of fastening 
the upporting band to the splint Thev never 
lip arequKkh and minutelv adjusted and there 
c. no danger of infecting the hnEeim from packs 
as sometimes happens when efets pms are 
cmplov'ed 

Tlte splint i>> used to be*>t advantage with the 
baUcKco MBpensi n method described b\ Blake 
III (Fig. ) 'nic advantages of tlus method oi 
treoimg Iraclures of the lower cclremltia have 
been coociusi >l\ demowtrated in certain war 
hospitals in France and the method is now being 
used to '•ome enent in this coontrv The patient 
I iniiniieh more omfortable than whes treated 
with pLasirr or Buck t aTtensMo He can dt up 
in bed Ik down or nxivT from side to aide at will 
Wound if present are cosQy dressed, and the 
technique of ihe Carrej*I)akm method of iteriliz 
log Infected wounds can be mmuteli carried out. 
Massage of toe ankle knee and hip joints and 
elBeunxge of skin and muscle can be done, and 
above aJJ deanJincks can be constantly maln- 
taloal It has been found that wounds heal more 
nipidlv the consolidatjon of fracture* n quicker 
end better and the tone and ipuil of the patient 
IS kept at a higher le •cL 

The splint nmv be used for the tramportatjcm 
of fractures of the knrer eilremilie* in the roaniwr 
desenbed bi Blake (2) In the Blake poaitioci, the 
semicfrcular rod with ctahioQ laced on is placed 
weO up against the tubcroeitv of the t*chium (as 
a fixed point) and prevented from slipping back 
ward bv a bandage acroiB the front erf the thigh. 
Elitensioo bands attached to the limb or tbe 
straps of the anklet laced on over the shoe are 
fastened to the buckle* of the extensioc bar and 
the latter is then extended to the required point, 
and held there bj tbe set itciewi Tbe whole 
limb well padded is then bondaged m the ipbnt. 
The aplint, supporting and extending the fractured 
limb iTia\ thro be suspended bi a spnng from 
tbe roof of an ambulance or hospital train car or 
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laid on a pillow This method ramimlacB during 
tnuuportation the danger of Injur> to muscles 
ner>‘e3 and blood \'esscls from sharp fragments 
of bone aids drainage and considerablv lessens 
pain- Decubitus o\’er the tuberoatv of the Is- 
chium Is pre\'ented b> discontmulng the extension 
forashorttime every forty-cighthoursorso 

PRECAUTIONS 

I The splmt should be kept on the same 
honiontal plane with the long bones 

7 When used as a Blake splint, the padded 
semicircular rod should be kept well up against 
the tuberosity of the ischium. 

3 When used os a Hod^ a the joint of 
the sphnt should always be kept opposite the 
knee jomt and the thigh length adjusted to 
meet rMuirements 

4- Tne fiat side of the jomt should always 
be placed upward and the tubing changed to 
meet the requirements of a Blati or Hodgen 
splint 


AD\ANTAOES 

1 It is adaptable for an} fracture of cither leg 
and as such may be used either as a left or right 
Hodgen or as a left or right Blake splmL 

2 It can be used for transportation pur 
poses 

3 Active and passive motion of the knee-}omt 
may be begun early thus decreasing the chance 
of adhesions which must be later slowl} broken 
down. 

4. It IS collapsible and easily packed 

I wish to thank Dr Hugh Auchincloss for his 
valuable assistance m the perfection of the first 
apparatus 
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METHYLENE BUTE IN THE DIAGNOSIS OF ACUTE PERTORATING 
GASTRIC AND DUODENAL ULCERS 


Br FTILLFER U BARER, M D Chicago 
R mkot Plrr^dan. CocA CmiKT 


T he diagnosis of acute perforating gastric 
or duodenal ulcer in the absence of a good 
history is often extremely difficult In 
deed the diagnosis Is frequently not made until 
the abdomen is opened In rcAncwing the case 
histones of acute perforating ulcers occurring in 
the Cook Count} Hospital dunng the past six 
years one is impressed with the frequency with 
which the p>re-<:5)erati\T diagnosis of acute 
appcndiatis was made. It has even happened 
that on opening the abdomen the appendix has 
anpeared markedly injected and co\'cred with 
fibnn. and appendectomy has been performed 
and the pentoneal cavity closed onl} to di5CO%’er 
at autopsy that the red patholop^ was located 
higher up m the abdomen at the site of a sohtary 
prorating duodenal or gastnc ulcer With 
this In mmd it occurred to the author that b} 
mtroduang some non tone coloring matter into 
the stomach before operation, the diagnosis of 
perforation imght be greatl} fadhtated and the 
site of the lemon readily determined with the 
piTTurT^ i amoimt of handling and traumatism of 


the viscera- The subsequent shock and the 
spreading of infection would also be greatly 
mininuxcd- 

The coloring matter chosen was medldnal 
methylene blue a substance easily procured 
rcadilv soluble, and the color of which is eosfly 
detected and ^ould not be mistaken for body 
fluids The practical appheation of this method 
is well iflustrated in the following case 

A P c colored nude of m jnui and a cook by occupa 
tlon wis admitted to the Co^ County HosplUl March 
31 1917 00 the aervice of Dr Wolfer The examining 
room dUgnoria wu pentooltU. The patient ttated that 
on March iiato^a-m. be waa adzed vith an attack 
<4 cxcmdatlng tnln in the eptgnitiium. lie vomited a 
grceniih colored Said. Serm and oumpUke palm 
penisted in the eptnstrinm for aerermi houn. Later 
the pain was rdeiT« to the lower right qaidrant o( the 
abdomen and has recently become generalized over the 
entire abdomen. No pr^cra nicer history coold be 
cQat^ 

Fhyskai enadnatlon r e vealed a yormg colored male 
apparent^ aentdr DL The abdomen presented a typical 
board-l^** rlglmty anH the bellies cn the recti mnsdes 
stood out prominently The ri^Ity Is moat marked on 
the r»^t tide. There are two oe&nite tender points, one 
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In the remc* to the rinhl ot the nmbiUai* utd 

tecood^ il Bnraej point N duflaei* m the 
(Unlu. Recul eramnelKj nc^itire Hetrt, longi Mid 
eitretmlm ocemti The patient 1 temperitare wn* 
fubnomii] — m pwbe 70 end rctpenition * 

(JCT nun t TTw nne cocUinrd ilbomi end hvmBafi 
cwti The Kite bJood coon t TM Sfloo 

K tcntiti c dmflTWkL of appendiatis nas made 
and the probabUitv of a raptured gastn nicer 
waa »trongl\ coDadered. Two boon before 
operati d tbe pottent wna pi en b) mouth. 
^ gnuon uf medicinal methvlem; blue duaolvea 
in one ounce of water At peratlon a right 
rectos mdiion was maiJe oNer the afipcndix 
The appcndii was carcfulh examined aiid ap- 
peared quite nonnaL Accordingly the opcratlyc 
iDoaicm ttTU prolonged upward ^epenioncum 
was acutely inflamed and discolored a bluish 
gr een hue, Tractwn was made on tbe greater 
nirvaturc of the tomach, when a fine stream of 
bluish fluid was »een to spurt ut through a imall 
perfomtinn 00 the antenor surface of the duode 
num The presence of the colonng matter la the 
stomach and its suliseauent pasbOge mlo the 
peritoneal caxits directeii attention immediately 
to the site of perf rauon The ulcer was re 
paired in the Ukoal manner and the pentoocal 
ca ity cicsed with drauuge C ns-alocence 
was uacN'entfol until the Mnh dav when the 
pulse and re^rauntib became accelerated the 
pntient talked urmti nails and had to be re 
trained n bed Death occurr e d the 
evening 

The autop&v wa performed ibortlv after 
death by Dr John \\ Nuaum There was no 
peritonitis present Tbe ulcer was neath re- 
paired The duodenum and ad>afcnt tissues 


were covered with a thin Ia\Tr of fibrinous 
exudate a bluish green color Death was d« 
to a hv-poatapc bronchopneumooia of the de- 
peadent portiorB of both lungs. The anatomic 
diagnosis foUows 

SoQun periofttttns nkw of the fint pwrtko of 
dnodeaum ncciit surcicil laparotoioy Lodsioo snrcicil 
repair of the dDodena] ulcer free dotted tfood In 
dtttnl Oeum, rremuh disced ore Uoa of the tnem- 

braoc lining 04 the itonuch, fbresa dbesioca betmea the 
antoio tuface of the £nt portJoa of the and 

the lalenor suilsce cd the nj^t lobe c4 the Over »rwl be 
tween fundus of the the bepatle 5ewe 

of tbe oion eady hTpostatlc teoochopaeuiponls ol the 
dependent portMOs of both 1 ngi talitml focaj flhroai 
plcuntii fstt dunges m the brer sod Lidneyi dowdy 

elling of myocardium ente modatto 

After renewing tbe literature I have been 
unable to find any reference to the tue of bland 
cofonng nutter such as mclhyicne blue as an 
aid lo the dia^oeis and locaUxatko of acute 
pcrfoniUOJis at the stomach or bowel The 
method is ertremely siraplc, devtad of danger 
and appears to po s se ss aereral features of prac 
deal value Chief among these axe the ease and 
rapidity with which the diagDoels and rite cf 
pmoratiOQ can be detenmoed and with yrimiiTgO 
amount of shock attendant on tbe h«rydlhg of 
the v'tscenu The cotonng solation iboaM be 
g)\m about thirty minute to an hour before 
opentkn The pesence of the pmafl amount of 
methylene blue in tbe fluyd stonutch contents 
which escap mto the free peritoneal cavity will 
not iocrease the inddence of pentonibs and the 
advantages should ovenrtigh an> objectloa. A 
subaeouent rcpcrl will be made after a more ex 
(eadeo tnal of the abos-e method in acute per 
forations of the gastro-mteitinal tract 
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SYI^IPOSIUM ON WAR SURGERY 


TELEGRAM FROM PRESIDENT WILSON 


My tporm greetings and best wishes 
palnoiic work done in suck a sptrti 


ft cheers us oU to see thoughtful 
WooDKOW Wilson 


ADDRESS OF WELCOME 

Dt ilAjoi A J OCHSNER M R C USA 

Ghsvo CmhucU* m AjrufnoU 


I N bchilf of the eurgiail teachers of tU branches 
In Chicago I extend a hearty welcome to oar 
visitors and to the members ot the Cluucal Coo 
grett of Surgeons of Amenca, 

For severm >ean the leading spirits of this Con* 
CTeu and the oSkers of the Amenoui College of 
Surgeons have qni^y exerted their efforts toward 
the fonnatKia of plans for the standardkation of 
Amencan hospitals which cultnmatcd In a splendid 
conference just concluded in which many of you 
have partiapated. 

The men ncre assembled tonight are most active 
in the conduct of Americaja ^pltals and most 
deeply Interested in obtaining a high degree of 
efljdmcy in these institutions. Ith your en 
thnsiastic support and wur active personal par 
tiapation, it will soon be possible for practically 
all hospitals in tlilt country to achieve a standard 
fix above the murlmitTn that could have been de 
manded only a few years ago 

Wo have no desire to place a few hospitals on 
pedestals and to brand a large number of struggling 
inatitutions as hoi>eles5l> Inefficient, because such 
a plan would ultlmatcl) do far more harm than 
go^ Neither do we dcsiro to limit progress by a 
plan of standardiiatioa. Ceniunei ago China 
•tandardlxed her Industries and professional ac 
tlvitles including medicine and we all know what 
the results have been 

With reasonable planning and widespread personal 
attention and pubUaty It seems possible to stim- 
ulate prBctkiiD> all hospitals In tho country to 
o\ercome what defects there may exist in their 


omniiatioD so that soon each one will excel in 
emcieocy the best hospitals of today 

During past teuions this Congress has uncon 
sdously done the profession of this country on 
other great service. It has given a group of the 
younger rUnlral teachers an opportunity to dem- 
onstrate their claim to recognition as honest Indus- 
tnous capable, and painstaking scientific workers 
in the field of surgery 

No group of men. is quicker to tecogmte ment 
than the men who attend this Congress from year 
to year nor more ready to relegate to oblivion the 
professor who imposes year after year the iruits of 
nis Indolence and arrogance upon his unsaspecting 
ondergraduate students. Clinical teachers are in 
need of standardization quite as much as bos- 
pitab and you can bo depended upon to do this 
service. 

Above all thmp however we will count upon you 
to take an active piart personally In furthering the 
wonderful work that is being done by the Surgeon 
General of the United States Army and those who 
are eemettly assisting him as his aids. Hu wisdom 
and skill have been the means of saving more human 
lives In the past than it Is possible for any one to 
conceive. 

He has the splendid support of such distinguished 
men serving this country ns the Surgeons General of 
the Navy and the Public Health Service and of 
all tho men who have been at the front and who 
win apeak to you tonight. 

The most Important present duly for every 
member of this Congress consuls m determining 
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1 q wLat av he can be of th« grealeit poaafUe lurgically dean, but ethically Intellectually and 
an itanc to our hurgeo Cieneral- moraOy clean Wth thl* rupport air young 

Thcfe ts rto doubt but what thb country could will go to the front In the beat phtilcal, tnteUectual, 
have built the Panama rnn»l without the work of and moral condition They will bear their hard- 
Surgeon ( enerml Gorgaa supported by the medical ahlpi acli. and those wh are wounded will receha 
profeisio f thb country wt we can be very audt prompt and efficient trtatmoit that ihdr 
certain th«> this would have been done at the ca ultimate oibrorttinea will be as illgfat as hnman 
pense of hundreds of thousands of 11 es and that at akill and earnest effort can safeguard 
the present critical tim this country would not be Our leaders and among them espedafly Surreon 
abl to use lu naval f rccs on bo^ sides of thb GeoeraJ Corns and Dr FraoklJn hla^o, hare 
-0 tincnt because a tiurufer around South \iDenca shouldered the task of ryanlafna thousands of 
« uld be out 1 the question medical men into an effidenl workln* force which 

Thb country is ertain to win the war in any never before has been eqoaled In thb country In 
b t )‘our efficient support of our Surgeon Gen the field of mllliarv surgery The benefits t oor 
cral will m in a shorter war and the saving of Uvea country esulting from tnelx eff its alll exceed our 
of nunv th usaods of the splendid vonng men ah wQlcst imagination, and it is the great prlvile^ 
SIC ooa preparing fo tcrvKc of th members of ih« Congress to assbt them m 

The eakon whv your servi e will be so valuable thb magnlh ent work, 
ts t onlv because of your enthusiasm and ability I weic me all o( vou to a meek f activity full of 
but bcc use vou stand for aurgrrv that is not nly inspfrati n and practiraJ p oductive patriotism. 


THE Sl’RGER\ OF THE W^R \ND THE PkRT PLAYED THEREIN BY 
AMERICAN SURGEONS 

Bt Maj F B LlThD M-fiC USA 

T he day of the bdividual has post The wa c ered bm bv the Cleveland Unit under Ciile 
hasseent that Itbot oceth dutyandtbe iheo by the Harvard U^t under Cushing and Green- 
I nvtlege f the roedsal profeaiioa f these ougb an<l since the summer of tgts bv Ilotchln- 
UnJled States oited now against the German meth ton of Phlladelphu. Nor should we forget Joseph 
e to sen th ( ovemiDent The profeasio has Blake of New Y’ork who has given longtf and more 
ei|)oadcd bly to the task, sod enrolled now in ardu os service to the French tha any other 
the Medical Reserve Corps are about fourteen tboQs- In the spring of 015 the Northwestern Unlrs 
atvl fihvkKaans We eed twenty two th usand and tlty Unit id charge of D Neff left f serricewith 
we shall get them w thout a medical irafi The the British at EtapLet The organiser of thb unit 
patrtotbm of the peofesatOD can be counted n was ib lat Dr John B Murphy of Chicago John 

\ftcr two yean f patient endurance of the B kluiphy that most brilliant and sagacious sur 

rrogaoce iosoleoce a oa intrigue of German v our gcoo teacheT unsoipasKd, founder aod supporter of 
pTcAidcnt and Co greti decided that our country thb orgnniiatlo 

ibotild be enrolled In the real Icagu t enforce Since 0 5 Harvard has officered base hospital 
pea and tak t pis e with those allies who are near Boulogne, under the lead me cstlvely f E 
nited the h ly bond f this meiorable purpose II Nicbob Faulkn r Cheev^ and Jones ntfl 
U.e arc in the throes of tremendous preparation in Februarv os6 three mo ths before we began 
matoial and moral Our tlm m ocv and earnest hostOitIca, Hu^ Cebot took charge fo the re 

eodea -or are being rganlred with serioas and maloder f the war 

indomitabl effort W ha x hardly begun to At once upon our entrance Into the wn the 
scratch the surface f the field, and of off th limes Cleveland Unit left -csln under the Stars od 
in hbtory thb b the last n which w ught t Stnpcs thk time and was foDowed almost Imuic 

congratulate oursehxs 0 what wo are go g to do diately by the second Harvard Umt rranlied by 

Until Crcrmany has been defeated nd w ha e Cushing the N rthwestem of Chicago, by Besley 
had m that eWeat our port have any right t th St Lonls by Murphy the Johns Hopkins, by 

point with prid Our niv purpose should be now Flnncv Colnmbl New i rL by Brewer nd the 

r eft lLi in g th magnJtud f our task to work the Maasaichuaetlj Gencr I by Lincoln D vis the 

harder t make ui belated efforts tell In the Roosevelt by Peck Nearly thirty other Red 

hooidj phrase oi ui co ntrvilde we must aav C oss units ha e been rganlxed and are rcfldy to 
nothlrtg od aaw mood And vet we mav be proud leave at once when caffed 

that the medical profeasio c xn bef re our Govern Two members of the medioil service have been the 
ment had entered the war fs\x of the xry Sower first of our combatant forces to hare the booor of 

f Its ranks in the aid f the allies Smexth spring riving their lives fo their country Lieutenant 

f 0 s the American liospjt I at Neoilly has been Fitzsimmons of Kansas City member of the 
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ond HarvardUnit and Lieoteoant Howe of Boston, 
who was killed m field service with the British 
Army He was the first member of the American 
Army to be kiDed In battle surgeon intrepid ex 
plorer scholar officer and gentleman, he could 
not have asked a better death. 

The Surgeon General s office is a seat of activity 
on a tremendous scale Our President realizing 
the importance of the part the medical profession 
must play In this enormous task has appointed a 
medical member of the Council of National De 
fence — none other than the honored secretary and 
I may say, founder of this association and of the 
Amencan College of Surgeons Dr Franklin hlartln. 
His \'iiioa, courage, and executive skill made 
poasible these organizations and have found fitting 
recognition in the important part he Is playing In 
the medical side of the war As a memper of the 
Council of National Defense and chairman of the 
General hledical Board, he has more than justified 
by his untiring and successful efiorts, the high honor 
to which his ments have raised him. 

The Surgeons General of the Army and Navy 
faced with the enormous and what to a military 
man must have seemed an impossible task of 
fitting civQian pbyaiciani Into the expanded military 
machine have acted with a breadth of vulon 
courtesy and fdmess in on effort to put each miin 
where he would do the most good which has exated 
the wondering admiradoo of alL If we of the rank 
and file but render our services In the same spirit 
our port in the war win be a proud one. ^lieo we 
hesitate to leave our practice and the places we 
have .established in the community and for the 
brilliant results of avil work, exebann the tedious 
care of the shattered boues and dirt Infected wounds 
of this war we must remember that the wounded 
men have sacrificed not only their professions but 
their lives their health, their alL 

If discouraged by the nature of the work let 
us think of Carrel that wizard of tecKni<pie who 
gave up his life of saentific achievement to take 
care of those poor bundles of mud and blood we 
can wounded soldiers and by the appLcaUoo of the 
same quaHUcs to the new problem wUch be had 
brought to the old, has made a real contribution to 
surgery and humanity At the very ontbreak of the 
war he turned a keen untroubled lace home to the 
instant need of things He has set us a noble 
example. And so have Brewer Finney Crilc, and 
others. Let us do our part 

The world can get on just now with the surgerx of 
peace developed to the pomt which It had reached 
when the holocaust beg^ and to which American 
surgeons have done to much to bring It If we do 
not do onr war duty now the country at peace will 
be a poor place to hve m and above all, we shall 
be compelled to live the rest of our hves knowing 


that in the supreme need we shrank from duty 
As the war thrown avilization back to the 
eariicr state of barbarism so surgery has been 
thrown back from the aseptic to the antiseptic 
period with all that that imphes We mav not like 
It Indeed, but it is not what wc like but what meets 
the need, that we must do and so do with all the 
zeal and skill that we can bring to bear 

To the older of us the war has brought the price- 
less opportunity of doing before we die something 
really unselfish. The day of the young man In 
medicine has come, and what would we older men 
give to be starting In practice now, at this very 
moment of the world s history? Dark and doubtful 
as the future must sometimes look clouded by the 
atorms of shot and shell saddened by starvation 
mutilation and the snfiering of the innocent still 
hero b our glorious opportunity We have the 
privilege to help put on end to thb horrible night 
mare tnat hovers over the bosom of the once fair 
earth I\ e must and wc will 

For the bes the Uun has spoken, 

For the scTop erf paper tom 
For the indent timtJe* broken. 

For the lolcma oatls, foresworn 

For UtUe chlldrm. lying dead 
Beneath the ocxbd deep 
Fo the coward shot tbdr tools that iped 
To tbetr etemaJ sleep 

F r the tack of the Delzuin dtlet 
By mnideT rape ond fire 
For tbe msidexis’ honor ttcriliced 
To slake tbe Hon s desire 

For our bov% In tbe sonny fidds ol France 
ttiio were not afraid to die 
Fo tbe little wooden crosses 
That mark than where they be 

Fo the blood that flowed on the desert rood 
By Tigris swoQcn flood. 

For tbe sweat and itcoch of the thefi-tam treoch 
In FlandeTS rain and mod. 

For the that have died OQ tbe mcruntalD tide, 

TMiere Italy’s bra e iogs 
Hurled bockward from thdr rocks and crags 
Tbe onslaught of the lions. 

When raotbcT England, tisIeT France 
Arc battling for tbe right. 

And the ihln line wavers bdp us GodI 
What can we do but fightl 

And to for Engbnd and for France 
Let \ ■nk ee cannon roar 
Tm God s blue sky be blackened 
By cannon smoke no morel 
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SURGER-i G^'NECOLOG^ AND OBSTETRICS 


NEW SURGICAL PROBLEMS DDE TO THE WAR 


Dt JOIIN G CLARK UD 
PreadtM-EIm. 


B EC VITSE of the world > t tantic upheaval In 
*hich aimoit all of the North and kiidc of 
ihe South Amcncan countne* are now par 
tldpatinji the entire trend of nirEciy upon thU aide 
of tie Atlantic haa been di Trtcd from the considera 
U n of e\ ci7cta\ cliriical problem* to thoie urgatly 
brought mto tie foreground bv war From pro- 
feuional attendant* in d ni life, tionaand* of pbyil 
daju th Umted St te» under th tutelage and 
gmdajv. f ur efftc ent army and naval medical 
»efvicei will laLe p their march behind the Chanot 
of Man Becaoae of thii tramfer of proieMfonal 
1 te e*tk f om tho*e of dvil H/e to tie emcrgocy 
aU t mibtarj d t> th plan of pre^doua C ogre*- 
V cul tnmaufti o* hn* oeen hanged and vour 
e ccuti omnultee has wadv *ct ojlde the pfo- 
grammei f three c\eningi for the coandcratlon ol 
miJIlarv an I aval mhject* In defertoce to thia 
V rut n from cu*i marv procedorc the pres 
dential ddreu afU hod Iti place m the prognunme 
dc ot-d t > llnical topic* oo Wedneadav evening 
and It becomes my pleunre tha evening to tit as an 
a dt 1 thi* awemblage of distlnguiihed tpeaken 
who ai mteotlTelY devoting their work to mUiiarv 
aUaln They stand a* our lesdeTs not In the ranha 
{ the aairlon but in the human sdenee, wtuch 
deal* alth tolvag rather than a ti destrucu n. 
The) are cooceatraUng their eff n* npon enmp 
sanltatton and medical prophylaxij two of 

medid e which under the disco -erfes of this geoen 
(bn and through their pwikatioo and adaptation 
to the immediate itra* of nar have contributed 
many health mctiju es wiuefa are said to hare 
*a cd Iread) more bves b) n cirdlng oS disease than 
were ic»tro)Td by all of N poleon arrmc* Sol 
dlcr* luBeniig frightfol wounds are quickly healed 
and are rcturoed in fall eSdeocy t thd duties. 
Life-saving metbodi have been devised already and 
other* arc f recasted foe the near future which may 
revolutionise the practice of fidl orrery after thb 
war Is ver MedkiDe, thcref r wiU come out of 
this destmetire era far richer «h«n It entered t 
The great NHaton announced that the discove cr of 
a method of controlling suppurations would deaerve 
a golden statue. 11 that brOnant NapoleoolcturKeon 
could be reiiKS mated and coaid wslk the waro f 
the military bospftals of France he would see the 
most mtgi^ change* th t enlment of injonc*. 

This evening we or to hear f om the dtsting^hed 
Surgeon* General 1 the Army f the Navy and 
of the Public Health Seriace and frotn or honored 
sargknl ambasaadon from the o&ms of the Sorgeon 
General of Great Bnttin and Franc In reviewing 
th phase* of the cokasal task f aetdlng Into effi- 
neac^ a aooderfal surgical machine th part* f 
ahich Ti e gathered ewt f the nrushing hacw f 


the early days of this %ar we stand In profound 
admiration especially when we reaJlie what sUonivt. 
log results the British and French turgeoDt hare 
acoompUshed In so brief a period and in the face of 
such discouraging and almost insupenble obitades. 
Through th profound wisdom of our great etecu- 
tivo President MTlson, a LouncD of Natlond Dc 
fense was created some time before the ■nn^l 
anoooacement of the existence of a state of war by 
our government and for the first time In oar history 
tnedidoe was given a ranking position In a do- 
tlngukhcd national body Men of rare ■kflf and 
prqnmtloQ for thdr duties were chosen from dvil 
bfe lo occupy the chain abont thh coutsdl table. 
From more than 140 000 doctor* of the United 
Stales our President had a «ide lugt for idectloD 
f his medical adviser, for ailhJn our nation there 
Is 0 large number of bcUllant physicians aad tor 
gcons mat^ of nhom poise** unique executive 
cnpadtT u the plunge of a great nation from a 
padfie state Into the terrible vortex of noden. 
sarfare. organiser* of rare ability are the fixtt 
caMntial Many name* were coBcldered and oot of 
this number a man was choaca wbo had created a 
great American surgical journal had conceived, 
promoted and fashioned thtf unique snnusl pther 
mg of Amencnn coutinnial snireons for rHniral 
aiiwuronat and final!) , a* a capvtoae, had 
founded the American Coliege of Suigaoni, which 
baa for Ita c>b)ect the standaidlmtion uid clrration 
of the practice of sur gery To Dr Franklin Martin, 
who has had the penetrating vbion to see beyond hli 
time, metre all dee^ Indebted for his conUlbntkcs 
f epoch making ideas and fo the energy to pot 
them into force 

It b with keen regret that I announce that Di 
FranUm hlartin, because of rnr»#ms b pc cr ea ted 
from taking hi* on our programme but with 
fajs excellent crccutive foresignt he has prepared a 
very happv surprise for you ihrough hi* invitatioii, 
Mr Daoicb the Secretaiy of the N ry bonon us 
with hb grad us presence thb evening 

Two phase* of the Honorable Secretsry'i admlnls- 
tiatlon of hb high oflice have a very vital bearing 
upon the health and mcml welfare of our ta li o r v 
Flnt he obolbhed alcobol from our ships and naval 
reservations and second established well-planned 
cstiictlve and edacntloDal measure* for the 
pose of shielding the young men of the Navy from 
the great venereal peril thus reducing two cvili, 
which strike at th very foundatkKi of health, efE- 
dency, and manly character 

To Secretaiy Daoldt, theref re we, as a Clinical 
Congress of Sorgeou* offer our cordisl commenda 
tlon of hb moat morthy attJtud and pledge to him 
OUT allegianc In hb great work. 
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THE PPTVSICIANS GREAT PROBLEM IN THE WAR 

By Ho'« JOSEPHUS DANIELS 
ScdTUiy ct tb« N vT 


A SI TrasleaNiDg ^ oahington a Intmi inllmate 
enouffh to speak with irnnkiiefta said that ho 
could wdl understand how I could invite iny 
self to come to Chicago and get an audience of 15 000 
young sailors at the Great Lakes because under mill 
tar\ service regulations thev vicre compelled to at 
tend and hear me but he could not imagine how 1 
could obtain an Invitation to speak before the most 
distinguished body of surgeons In the world W ell 
I told him I thought he ought to know me well 
enough to know that knowledge of a subject was an 
embaiTastment and that the only man who could 
speak well on a subject was the man who had no 
cmbarTassmeni of knowledge that really the reason 
I had been mvited was because I had stUlered mao> 
things of many physicians 

Frankly I was ordered here by Dr ifartm and 
the Surgeon General of the Navy and If I olwayi 
had such assignments I would be willing to have 
them assign me evesy day m the year 
It IS a great privuego to speak therefore as one 
who has always honored the prcfesaion In this 
presence. It was gratifying to hear both of j-our 
speakers rerfer ai they have done to the distin 
guished servicea of my distinguished friends, Dr 
Gcr^ Dr Rupert Blue and the Surgeon OeneroJ 
of the Navy my worm fnend Dr Bralsted I 
feel we onght to say to each one of them what the 
great dty surgeon said to William McLure ^ou 
are an honor to your profession. 

Charles Rend never gave us anything so In 
tereatlng and so bdpful os his picture of the pbysi 
Clan In Put \ ourself m Hb Place and I love to 
think of what the j'ouim man said to Dr Aroboyne 
Talking to you U lie dnnldng sunshine for 
you have that in yxnir power not only by beollng 
and the knife to carry mto homes sun^iine and 
cheer and health and strength and life yon have 
that m times of peace In times of war it is to the 
phj’iioan that the nation turns with supreme con 
fidence In the bdiet that in preventive meaaures 
We may save the lives of the >'oaths who are hunydng 
to the standards. 

So much has been done m preventive medicine 
that no longer m the Army and Navy do we fear 
that scourge of typhoid fever It b almost negligi 
ble and the ■V|ii of the men of this profession b 
lessening the danger of other diseases 

And idth the advent of battle and the certainty 
that our country will have to pay its toll there is no 
finer spectacle of unselfish service worthy of the 
disciples of the Great Physlaan than hundreds 
and thousands of doctors and surgeons m our 
country who have enlisted who have volunteered 
In the Arm> and Navy going over to France 
rcad> to prevent disease by samtation and wbe 


counsel and medical skill and to bind up the wounds 
and repair men who have been shattered and to 
make them again useful members of sodety 

Tomght speaking for mvieif and the Secretary 
of War and for our great leader President Wflson 
I wish to express the thanks of Amenca to you 
gentlemen who arc making these great sacrihees 

1 know of physicians and surgeons giving up 
practices that ore most valuable tearing themselvei 
away from associntions most tender donning uni 
form and giving themselves to a scrvicetnat b 
essential to this great war upon which we have 
entered. The> have no lUujIons about war They 
know Its tolk 

Before America declared Its fiartjapation in thb 
worldwide war and gave notice to the world that the 
doctrines of force and divine right and nithleiaocss 
should forever end these physicians were already 
succoring those who needed their help And lioco 
they ha\e come to us reedy not to be trained we 
do not have to put them in trainiog camps They 
come as did the officers and men of the torpedo 
boat destroy ers which we sent to England. You will 
recall the uinll that went over the world when the 
first installment of destroyers unannounced and 
unheralded reached port o\eT there — I am not 
permitted to say where because of the rules and 
regulations But when the destroyers came Into 
port and were met by the Britbh Admiral he said 
to the ranting o^er When vriU you be ready for 
service’ thb young naval officer animated 

by the same spirit which animated John Paul Jones 
and Decatur and Derwc> said IV e are ready now 

So these surgeons and pihysldaiu going into the 
national service have no waiting time TTiey 
come and say We are ready now And in our 
camps and cantonments which arc being prepared 
they have given their counsel and advice so that 
the best uuntation may be adopted and hospitab 
may be erected 

Thb morning or rather last night at the Great 
Lakes Training Stntkm here virtually in your own 
aty — the largest naval training station in the 
world and the best, m company with the Surgeon 
General of the Navy I visited the units the new 
temporary hoepltab there where we have installed 
the latest and most approved system to care for our 
men who arc Ui and I paused as we pmsed through 
the wards to speak to the lads who were in those 
hospitab and to talk with them and without excep- 
tion they were cheerfuJ Every one of them said nc 
felt better and was thankful that a grateful country 
would see to It that If thc> were ill or wounded 
not o thought of money would be considered in 
coring for them. 

I wish to sp>cak to >"00 tonight and call jtju to a 
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hJih iervicc which do other men In \inm a can 
rendtt Too bog wo have had a coiupiracy of 
aUence about the n»*t festerinf evO that loncbct 
American >xrath. The day hai come the hoar bai 
•track, when the prudery which hai made u» ahat 
OUT eye* to the deatnactioa of youth ahouJd demand 
that we shall quit lying and tell the truth. 

Wo have now over a mHUon men under arms 
tod we shall soon have ten mflliOTis If need be, 
t min this war we wQl call to arms erery man under 
fifty ttud if it should chiDce that they may not 
w m the vbtory then we wfll rob the cradl and the 
rravc because liberty and equality and government 
by th governed shall not n«ish from the earth 

We are appealing to the manufacturers to turn 
out runn Q and guns and shipa and torpedoct and 
they ar respoocling We are appealing to akIDed 
mei-hanirs throughout \merKa to do thOT level beat 
to provide the imnleme ti of warfare and 1 want 
to aay here t nlgnt t^t th reaponse of sklOed 
mcchanica in America has heartened and cheered 
every man in official life in Waihingt n and every 
good dtixen m \mcnca 

The wh le of America la mob HI ted The few 
who m Qth an seemed not to be tborou^y 
Anaencao ha either been tent to >aXl or will have 
been sent there But I am thankful to aay aod 
p oud t know that in America the Dumber as Dunh 
oen go b Lmost Degligfbb and tbou^ tb strong 
arm of the (ro erDtneat a raised, and though the 
van us lervirtmenci have a seaet service that per 
meates evei-v nook and corner of America, )'ou can 
count by the hundreds those who hare b«ea caught 
red-handed m treason And America is united more 
so on this p^tiposiUoa to win thb war at the cost of 
the last man and the last dollar th«n u ever was on 
any propoduo ia the h^oev of our counenr 

But we cannot win this war wltbout soldfen and 
sailors with teadv oves and dear heads and men 
do Dot have teady nerves and dear heads unless 
thev live straight lives If anything n earth abould 
cause me t aoubc th goodness f God. it w nld 
be that h had givcu to mere boys the rasdons of 
manhood without th reslraiot f manhood 

Ten milhon men are going out to fight the battle 
of nghtcousoess And h w are they clothed and 
what cnvironmeat do wc jdacc them in We talk 
about baiileships Tliey are mer j uk nnl«i« we 
have trabed men and skilled men t man tbem- 
\ou p t tea million men under arms wnH let a 
ponbn of those men be diseased and make do 
check n the immoral surroundings tbit we place 
them in. end the nation n unjust and unfair t tbose 
men and l tsclf 

Foe the first tlm in the hbt rv of th world our 
country has tarted n a new line W have ro- 
ognixed th evil We have no longer whispered 
about it back rooms and ha\-e put poultices n 
tb evil ami tried to hide it whe it lifted its head, 
b t we ha "e said Let th sunlight come upon the 
diseases f immoraliti and let us ppeal to young 
men t be dean In body as well as m soul 


Hie pml today b not merely the Gennan gtaa. 
Uovd-Oeorge taw that England had two 
the Germans and drink, and drink was the most 
dangerous of the two 

I tell you tonight there are a mfllkm ftthen and 
motbcTB in America who are willing to the 

■acrlbce to send thdr boys to the front and Jeopard- 
ise their lives, who are more airtid that thdr 
bodies win bo tainted and that they wlH come back 
diseased through ImmoraQty thm from German 
bullets 

It is a terrible menace. The from Im- 

moral Uf are mo e deadly than tuberculoais, more 
deadly than cancer, than yellow fever and Dr 
Oakr says oi all diseases that destroy manhood, 
that deAroy homes that bring children Into the 
world weak aod puny and dbosed, b the dki»>w(» 
that coma from young men who are not nwrtl and 
•craight in their lives. Hut b the menace. 

There coma news from Menna, from General 
Hecht that three Bvidons of Austrian soklleTi are 
ont of fighting because of venereal Sevcnly- 

dgfat thousand men In the English Army sre Im- 
potent aod put out of battle because of Immoral 
disease A little haodful of Germans in Belgium 
have fumlibed 35 ecc cases. What sbsll we do 
memberi f the profealon, with thoe voung men 
tent to the front? 

The Congress f the United Stata has passed a 
law and put it in the hands of to carry for 

ward measures mo e drastic evs dreamed of 
before It b oot only broad that thb pgtflence 
walks by dnv and destroys by night It b in our 
own N VT It is In ou own Army it Is In our own 
dvllian lUe. Think of iti DuW the bit fiscal 
year because f the dbensa caused by sin, 
days wer lost in the service of the Navy 460 men 
were Incapadisted >nH if you idd to them the 
number oa men who have to nurse them and cars 
fo them, a whole battlohip crew was taken out of 
the New because of thk One person in 

every 3 in the Navy hwd to be treated and almost 
as many In the Army 

Let us quit trying to use a poultice when we need 
the surgeons knife. Let ns recognize that thb 
evO not only menaca the Army and Navy Ihos 
menacing national defense but it menaca every 
home and I enme here tonight ilr Presldait and 
Gentlemen to appeal to the only men in America 
who can educate the people aod compel a hearing 
It b up to j-on gentlemen of the mcdl^ profesaioo 
wh tber this ero b so presented to vou men, b so 
cnmhAsUed, that It shall be lessemed 

ulicn a Duniftef of the Gospel preacha a gsl nst 
thb. the young rrawi thtek it b profesakmal ui the 
mimster to tdl them to be good and to keep clean 
Uvea. But when the ptysidsm, who brings uS into 
the world and who closa our eya in dath tod who 
care f our bodJa when he speaks men hear 
him who turn a deaf ear to every otter admonition. 
Therefor speaking for effidency In the Armj a^ 
In the Navy f r I bare no right to speak for the 
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dvflian popolatlon any more than you have, I 
appeal to the phyiiaana here and throughout Amer 
ica ao to cduoUe the youth of thU country that we 
may stamp out this menace, that we may have a 
youth, dean in body dean in mind and dean In 
thought 

I apeak to you with the scriouanesa and solemnity 
of one who has seen its ills m the service and out of 
the aerivee and because I am profoundly convinced 
if the medical profesaion of America would stamp 


out the He that it Is an nnpreventable and neceasary 
evil and convince young men that continence a 
the only aa/cty we woiud eradicate this evil and 
make our yoimg men all that thdr fathers aud 
mothers wish them to be Today as never before, 
Amencan manhood must be dean. We must have 
htneas America stands m need of every ounce of 
strength 

Gentlemen of the profetaion we must cut out the 
cancer if we woold ifvel 


THE SURGFONS RESPONSE TO THE NATION’S CALL 

By SuaonoH Gorraar WILLIAM C GORGAS U SA. 


A CONSIDERABLE proportion of the audience 
that I address are members of the Army Med 
teal Coij» and I will speak therefore to them 
prinapally as Surgeon GeneraL 
One of the speakers this evening has been kind 
enough to refer to certain inddents of the past life 
of the Surgeon General in a very compliinentary 
way I wai however disappointed that he did 
not call attention to what seems to me a considerable 
job In mv present life. There is not a man in the 
coDimmutv who is TWt sure that he is just os good 
as anyboav dse in the communit) and perhaps a 
great deal better than the doctor 
Now I have been accustomed to manage as 
Surgeon General of the Army a small number of 
docton. We had gotten along pretty well because 
they had be^ used to this st>ie of management for 
a number of vean I looked forward with con 
dderable dread to the great addition which has 
o ccurr e d to the Army iledical Corps on account of 
the war and knowing this quality of the Doctor so 
weD I expected to have coi^derahle trouble in the 
mauigcmcnt. But so far no great didiailty has 
occurred. 

Now. I think this fact that the present Surgeon 
Generai has managed to get along for six months 
with 14,000 doctors without any great trouble. 
Ought to be mentioned in the eulogies which have 
just been called to the attention of this office with 
regard to the present Surgeon GeneraL I hope the 
next time I come to Chicago that this error may be 
corrected. 

Our nation is in the most important war In which 


it has ever been engaged and probably m which It 
ever will be en^gwi and we are fighting for the 
greatest principle for which we ever fought that 
IS the freedom of the world It seems to me, ti 
wc look back six months that we most acknowlcdn 
that the nation has responded most nobly in oB Its 
branches in every way 

I do not think anybody six months aM could 
have looked forward and expected the wboTo nation 
would have roused itsdi as it has and that we 
would as a nation have accomplished as much as we 
have at the present time. But I think, withoat 
belittling any other section of the nation, that oar 
profession can claim pre-eminence There is no 
pan of the nation that has responded to such a 
degree to such a great extent, as the professxin of 
m^doe. It has been found that no other part 
of the nation has responded more promptly and in 
such a proportion of its number as the meduatl 
profcsiion bos been called upon to do. but at the 
same time I think it perfectly fair ana just for us 
to pomt out to our fellow country men that we 
have measiurd up to all the requrrements so for 
that have come to the profession. 

Thero is no member of the profession In the 
United States that has assisted the office of the 
Surgeon General os much as these great societies 
one of which 1 mm now addrexolng 

I wish, therefore as Surgeon General of the 
Army and os the representative in that capacity 
of our administration, to thank this aisodation for 
the bdp which they have given us and I hope to 
thank them agam for more help 
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THE NATIONAL BOARD OF MEDICAL EXAMINERS 

B\ ''c* EO Gekekai. T^ILLfAM C BRAJSTEID D.SX 


T his « old »«ra to be » fit occ«ion to refer 
10 th “U lie* of the N twail Boerd f 
iledicaJ ETamlnen f whl h I havo the 
h nor to be the presiding officer 
IMien th board wo ngmiJl\ pUnaed ft» 
purpo« ainied at ofTennff an taminaUon which 
woutl be test of qiiallhed applicanta. through 
which group f experienced t ichcra m tac federal 
aervi ca and m avfl lot tutloni nught detennloe the 
hn aledg of canlidatea bv teat ih ough 

which they might be ertified aa aa pt bio for the 
Corpt ot the Army and the N "v d for llcenac m 
the United St tea and laeTtratemt rid po^caaktoa 
The character of the eaminatloo wntteo ral 
and pra'U'al in labomt rv methoda haa uircadv 
been e tenucri) reported and ilacuaaed Th 

a uablv of the exammatlo haa been ccognued 
irou^ the ac eptanc f th »nll n papera of 
tboic Ruxei lul candl lata wh have upphed for the 
fetlerol •erv-t a and further b> th otmounceaieot 
that the M vo FounUun m the Unlverwtv of 
ilmncaota a old receive au h b ntiatea f the 
E tiuiul Board aa feUoat « thout funh r re 
qui em ati The board ha* pun oi t bjcri with 
•tea Iv intent and haa hell three euminatl na with 
atota]of50 ppUcant of«h rntohaveetu. eaafuUv 
poiKd 

\fter the ooclualoa f It Jun eiamloauoa, 
th m mberk of the board aen uaiv debberated the 
ad 'ulnbii f ruipe djng jl cTaminau cta luriiif 
the penod l th war TTieTe aecfne-i h wever t 
be a ] km duty f aervlce f th boor I to perform 
Aa Iti creatl n ni mpkted aa on ft mala ob- 
feetk, the preparatKiti of m a for th Annv the 
NaNT nd. in time f r the Pubbe Health Servic 
and aa each f these natwnul departme ta eeded 
men i thdr egnlai coepa the boar 1 concluded not 
oni t go n with th examinatlona b t t c nducT 
them more often and i arrange t go t the Lirgcr 
dtia t bnng th evaminalkinB t the Int ma o 
the greater hoapi toll An eumiaaiion haa just been 
CO eluded at Chacago w»ih p ndid ta In 
Januurv an examioxulon will be neld in New Yorh 
N t nlv loa the cxamirution f thia board aid 
larg h in the developm nt f matenai for the 
federal jeruka, b t it adcbuonaIl> 7>rov>de» for 
th f lure djuitm i of the men who ai cnndidatei 
for the»e teiMca N may aav boa lonff th 
WOT adl lost Younfl m n gwng int th kemcca 
f the Vrmt and the N vy in th Rcaerve Corpa 
f either at th end of the war reOrc't from mflitarv 
dut\ ha e I deade upion a location f their cml 
pra tke Already a number of t ta hnv ii>- 
dicatoi their int u □ of accepting the UceoUata 
f thli boa d iron reglatration and without further 
equjrcmcnt Other tata ha -e letiaktum pewUng 


to aatiafy the legal requirenienta cortiing a Kke 
pnvfleje. 

TYi fact that 6 of the 15 membera of the board 
are m the regular aervlce of the Army the Nary and 
the Pubbe Health Service and othen arc m tie 
Medical Reserve Corps mala It desirable that tie 
wotL. of the board In relation to the praent aar 
coodii na ahould be accenttuted. It may aove 
wider puipoae If autbonxed, 

Th re are several thousand medical me in the 
training camps and more will come. At the con- 
clnai n f the present hoapital year or by Jnly of 
0 A manv interna f bospitalj dot In the ileokal 
Enliatod Reserve, will be aatlgned to active duty 
The task of ramming theae young mm In camp 
and those on the way a HI be delegated to tome 
boards already trve in the work for the Medical 

Reoerre Corps There will be man> who would 

Hkefy dolxt t go bto the regular corps and who 
have the qualittcatiois eqnlr^ by this board for 
Its eTamioaiio Bv an early pnrvlilon for the 
cnimnation of tbe Intemes wbo an already on 
itre DuhLarv d tv tib board might amsge to 
eeamine aB quahned Inienua b^oee they » os 
a *t duly Through tie direction oad wfti tia 
cD-opermt>OD of tie iledlcal Departrsenta of tic 
Arms intesmes might be ordered to report for aoth 
exaounatloBa and 1 q thk manne the Medical 
Depamoenu f the Amiv and the Kaw could be 
rdiewd of a num^ of stated examJaatiou and 
could conaerv tie time of regular tamlnen 
needed f ther duty pankularlv u both of ticae 
services are aJ cady well rep oented on the Board. 
Aa a matt r f fact with so huge a number 0/ lie 
board either a th regular Coepa 0 In the Medural 
Reserv Corps thii board may bo construed as 
bong a quasi medi-al Board for th aenlca only 
needing ine aathocit> to proceed. 

The board a particiiJaT vnl to th services, 
aa w n as to medical cd cation, m that from the 
b eginnin g it b»i straAed the importance of lib- 
oratorv tests in bacter»logy and n fiinkwl tnedl 
one beolda th practical linical examinations la 
surgery and in medid e If it operation b aasured 
by the support of medicaJ achool facultla and bv the 
profcaalon at larg It may through th advice of 
thoso In auth rity Increase ts usefulness aa dm 
gaaa on, With th ataiHlardiiatkiQ of medical 
ed cation, f public health methodi of hospitals 
and their correlated acUntia. there must be some 
stoodord for tating the cjualin cat toes f those m n 
wbo are corn ng t take charge f tbe probJemt 

whicb the future will bring 

Bv ndertaiing examinations t diUerent great 
centers thb board ccMiperatliig with tbe facultka 
of the leading medical adiooii will uldmately 
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ertctid its operation until it ma\ reach a standard 
and that the itandard at which it aims 
The teat of the graduates of the best achoolt and 
the best hospitals will perhaps afford some criterion 
and the worL of the board ma\ point the wa> to a 
o-ordlnation of the Federal Seniccs into a com 
bmed educational unit Alreadj the auggestion 
has come that the opporturutj be afforded for iTiung 
men to train for a medical raditarv career This 


Board, which has succeaafull> united the three 
federal medical services in a harmonious bodj work 
mg for altruistic standards for these services and 
for medical education generalh may point the way 
to a Lmicd Service Medicaf School — a medical 
Uest Point or Annapolis — at which men may 
qualify for medical mflitary service, after a training 
which will fit them under eiceptional conditions 
for such a career 


N\TION-mDE MO\EME\"T TO PRE\^ENT DISE.\SE 

Br SoiCEON Ce ulvl RUPERT BLUE L.SPJI.S 


T his « the time for the estimation of value*. 
Individually and coUectivdj we are making 
many sacrihees Everj energj of the \men 
can people Is concentrated upon the winning of the 
war \\ c feel that everything that leads to effidenev 
brlnp us nearer Mctory Therefore with thankful 
ness I announce to jxiu that the health of the United 
States IS In better condition todav than ever before 
There has been an awakening of the consaousnets 
of our American people. In the areas around the 
cantonments the state and municipal govenimeou 
have joined hands In the prevenuon of disease 
The water and food supphes the medical Inspection 
of schools, the control of commumcable diseases 
ill have been placed upon a good basis ^lore 
than 75 000 Amencata have volontanlj taken the 
typhoid inoculation. The extensive mosquito 
breeding areas have been pncticilly rendered free 
from malaria Thousands of rural homes have 
been provided mth sanitar> conveniences The 
Cantonment loncs are gradually being extended 
just as a stone throw n Into a pool throws a wave 


to the furthermost shore, so it is hoped that this 
work Intensified by the stem realitia of the war 
will tmally spread to the farther comers of the 
coimtrv Disease is bemg turned back from our 
shores by the emigration officials Research is 
tracking Infection to its lair and providing new 
methods for its coniroL There is a nationwide 
movement for the prevention of disease TTiIi 
u not accomplished b> an> one set of persona but 
b) the Amencon people. Health agenaes could 
not have accomplished it no authority or pro- 
paganda could have attained this end e arc an 
Intensely pracucal people and have to be shown be- 
fore ve will believe. In the dap of peace it was 
almost impossible to convince the average '\incri- 
can of the nectasity of national hygiene but when 
we were forced Into war when it became imme- 
diately obvnons to aD of us that we must fight 
there came the knowledge that these sanitary 
measures must be foDowed and oat of this war will 
come a belter stronger and more enduring national 
health 


CO-OPERATION OF BRITISH AND AMERICAN MEDICAL CORPS 

Br CoLOXEL T n GOODWIN 
l Up rw mt iUT* et the Dmtf or G«oerml. Brkoli Anaj Mc<Sal S o Titt 


very much that I could adequately ex 
preaitoyoum) appreciation of the honor which 
has been accordeti me this evening in the invita 
Uon to be here as a guest of this Congress. I only 
ask you to believe that I appreciate it very fully 
and very ke^y 

The medical profeasion of thu country and of 
Great Britain for manj years past be^ dosely 
united In ties of social and profcsdonal friendship 
The services of the armies and navies of both these 
countries have for very manv }‘can whenever they 
have met nniH in whatever part of the globe they 
have served together they have met in a spml of 
the closest amity and comradeship 
During manj jears experience and service abroad 
I have cotne across innumerable instance* of this 


I remember several years ago when at a foreign 
stalioQ one afternoon I met one of our naval officers 
and he said to me An American warship has just 
come in and I am afraid we shall have trouble 
tonight I waa, of course, very much sur 
pnsed and indeed astonished at tUs and I am 
afraid rather horrified and he gave as hi* reason 
\ou see whenever the American sailors and oun 
meet they Immedlatclv join together and proceed 
to tear up the town- ^ And he added And they 
do it most effectuaHj 

Itha 8 aIwa>ascemcdlomc amlreccntl> evTnmore 
*0 that if the) can do effectual teamwork in pla) 
thy will do even more effectual teamwork in war 
The services of the two nations are now fighting 
side by side with a common object with Identical 
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idrtls ind »ith the certtin ctpecutkn of muttuOy 
attained ▼ ct ry In the fntore although proboUy 
not m the near future 

frtntleme I have been In j’oor country f r 
*ome hve or jlx month* In no other country In 
the wo Id could I pcmibly have received nich a 
cordial velc m or to m ch general bosptlallty 
■ ml fuch unvarying Lindncn a* I have ccdved 
here lly tav In >our ountry wID alvav» be one 
of the happiett recoUcctlon* of my bio. TU* u 
da In general t the unlimited klndaem nhlcb I 
ha c recei ed f om every member of our pro/e** 
*ion and n parti -ular to the very fortunate fact 
for m that a great portion of my duty arid my 
lime hu bee pent in the ofice of Snrgeon fienend 

(wirgjt. 

To t e era! (rorioa ■nd hii ila£ many memben 
f whom have joined the acrvicc withto the lau 
few month* I v an unending and unbrnlied debt 
of graUtud Thi* debt doe* not rest upon my 
ibouldcr* al o The abofc of the medi al aerydee 
f my army •bore* it th me and not nlv ibey 
but th mbul DntUb. irmy and the wbofe Bntiih 
nation owe* a debt f gratitude to th medical 
profesalon f th United ^tte* which uQJ never be 
t rgotteo 

\i'ben I ame acrou here aome few mo iha ago 
we in Li eat Britai were in aore tratu mg to 
oar acardty f medical men and nuraca fV« ap- 
peal^ to >ou in thii cDontry to help us Thie re- 
rponte l that appeal wu generous an J prompt be 


youd any eipreaiion. Since that time nearly 900 
medical o&cm and nearly joo noraes have gone 
acTD** the water to help Great Britain on the 
Western F ont TEe work whkh has b^ done ani 
uhlch is being done and which win be done hr 
them la magnificent Not a mail passes in whla 
I do not receivo letters from many of my brother 
oIBcers from the highest ranks in toth France ai^ 
Fnglaad, praising and cip r cs siDg in terms of the 
highest emogy and the most sincere gntltode the 
iacstiinabl lervice which has been rendered by 
these ofiicers and nurses. 

Personally I very fully realise the amount of 
uffenug r^n , and nusery which has been alle- 
viated by your brother medical men. I folly 
realise t and we all fuHy realise it and we are all 
grateful t yon and thank you most heartily for it 
The friendship which has been fdt for many years 
by the medical department of the armies and navies 
ol the two nation* will, I am confident fn the very 
car f ture be equally fdt by the peoples of those 
two uailom Surdy a year or less of adversity, of 
devotion to a common caase the cause of hnmanltT 
of self sacrifice and sufToIng wUl a dd this frieodihip 
to an evleni which never could have been obtained 
by cent ties of prosperity 
Gentlemen 1 wu I could amress to you the 

n il de wKi b all mv brother omcen in tbe Rovil 
y hledkaJ Ccaps feel to the medical profesBOfi 
of the Uojied btates. 1 am no ritor and I can 
oqIv tdl you I th*Tii yon from my heart. 


FR.\NCE \ND THE GR£.^T WAR 

Bt C wrext C DERCLE 

Snir.-aw^n«<ir IW DwHwi. riroL^ “intT 


I DEEPL\ appreoato the worm receptkui which 
I have reed ^tha evening The manifcstalloos 
of jTiur sympathy mo 0 me mo e since 1 kr>ow 
they are meant less for me than for France herself 
France vhoae boundlcM courage and indomitable 
valo you are apiplauding every day In hw name 
I t hanlt you from the bottom f my heart It b 
needlewt sav what France has done Unprepared, 
•h t ggered from the blow of Germany wfai^ haa 
preparw forty veer* fo war b t after her surprise 
France gathered all her forces and energy and 
then, stronger than ever before she inlimated to 
the Kaiser troops so pro d and ore of living In 
I rb France intimated to them t stop and uiey 
ttoppecL Let us cm mber dwap the battle ol 
the jiame vhere the fkify of the French Anw un- 
der the command f its chief klarfchal Joff e 
ac ompiliihed such wonderful thing* j catm t 
describe the great devotion which we witneticd. 
Everyone bean th voice of duty "M thlnka of 


n thing else hlacy have shown on the battle field, 
Ihdr dcvcUon by giving their lives, and I »lsh to 
sahitc them with emotion and pay them a wirta 
tribute. But their deaths have never caused th* 
dbcouragement to those who wae to follow On 
th c ntrarv the have alwayi been many to occupy 
the vacant places 

The American people K«i now com to help out 
as did the British people- ^ e have iww the Britbh 
fury as m shall Inv in a abort time the kmaicaa 
furv kour American Army win bo served by aaed- 
Icalpwaounel of choice whi^ wflJhaveat Itsdiqjoaal 
a man above all I highly approve of everything 
I hav seen m the tnuning camps I have visited 
and I can see that cveryoue, fJiyiician and surgeon, 
will be bsolutdy prepared to do hb war wofk when 
th hour itrlkea TmI ii naturally doe to the 
personal nthuilaam and activity of Surgeon Gen- 
eral Oorgas wb encourages everyone who works In 
hb service I wiih him great tuccei*. 



CLINICAL CONGRESS OF SURGEONS OF NORTH AMERICA 


707 


ENGLAND AND THE GREAT WAR 

By Si» BCRK£LE\ UOYNIHAN (XB^ Leeot, Ekola*d* 

ColoDtl. Brbkh Annr UcdicaJ Sortc* 


A MOST ample apology hai been made already 
for me by Mr Secrctarv Damdi for ho 
that there can be hardly any more cnppU^ 
embarraiament than that which comes from a cer 
tain amoont of knowledge 
At midnight on August 4, 1914 England to her 
lasting honor declaxed war against Germany 
At 8 a.m on August 5 1914, I became a toldier 
of my Sovereign, From that time until I atqmed 
on board the boat at Liverpool I have pracUctd 
mlDiary lorgery I have thought of military pro- 
blems. and I have lived with mmtary people iou 
win, tnerefore expect from me some brief statement 
of the conditions under which we have worked 
something of the faflures wc have mode and some 
thing of the successes we have achieved In the work 
of the Royal Army Medical Corps of Great BntaJn. 

There are about 30 000 medical men in the Umted 
Kingdom of Great Britain and Ireland, and of that 
number about 10 000 have been and are now wear 
Ing the Kin^s uniformas olEcen in his Army One- 
third, that is to say speaking in round numbers of 
the medical men In our Kingdom have entered the 
mlhtary service and have seen active service or 
have seen foreign service 

The Government has the nght and would, no 
doubt be prepared to eierdse the power of taking 
every medical man of military a« and compdiins 
him to serve, but compoLrion wi^ us has been and 
always will be quite unnecessary 
If when the country Is in danger the medical 

f rofessKm docs not respond to the call who may 
ask, is Ukdy to do ao? The medical profession 
In every country Is probably that which has under 
gone a more complete education and has hid better 
and doser opportunities for broadening the mind 0/ 
each Individual practitioner by contact with the 
most senouj problems of life than any other profes 
skm. If therefore, the inti^ectual anitocracy of a 
land doe* not rally to the flag you cannot expect 
anybody eke to do so 

We are as a profemion by intellectual descent, and 
by solemn adoption the heirs of the men who nave 
made our race great and famous. 

Mav I tell yon In brief what has happened with 
regard to the work of the Rojid Arm> Medical 
Corps In my own center of Leeds ^ e have there 
as some of tou know a drilian hospital of about 
480 or 500 beds with a staff of 4 surgeons and a 
assistant surgeon*. When, with the far-*Ightcd 
vigilance of Sir Alfred Keogh a territorial system 
of hospitals was established throughout the country 
Leeds was selected as one of the centers and wc 
Were asked if we could provide accommodation 
for and supply with an adequate medical and *ur 
gical staff a mflitary hos^tal of 520 beds Ue 

•Aa 


agreed to do to and the men attached to the hospital 
staff became by that act officers in the territorial 
branch of the army Of the S surgeons serving 
on the staff of the hospital, there are now 4 left 
at home and in the 4 I Include myself who am 
sometitnes In France often in London and occasion 
ally in Leeds, With that deplete remaining staff 
with the help of the practitioners in the neighbor 
hood we have now started and are running with an 
efficiency that I should not be ashamed to display 
to the most critical gaxe of Amencan aurgeon* a 
group of military hospitals of 6,300 beds 

The record of the Royal Army ilcdJcal Corps 
mav be looked upon from two point* of view we 
are both soldier* and doctors A* ■oldieis we to 
into any pan of the line from the trenches to the 
base according to the needs of the moment 
Major Crile sreitenlay paid an clocraent tribute, 
which touched me very deeply to tho*e boy* 01 
ours who as regimental medical offices ore 
responsible for the health of the battxdloQ* which 
arc actually in the fighting line 
Since the war began, untB the 35th of August, 
which was the lost date of which I could get in- 
formation when I left England we had suffered, 
roughly m the Royal Army Medical Corps 1500 
cas’^Ues that is to say that number of men had 
been either killed or woWled or gassed or disabled 
from further service In the Army 
As TOu may know the highest distinction which 
sny EnglishniaD can gain In the opinion of every 
Enghshman, b the Victoria Cross We have gained 
more than our share of that most coveted dis- 
tinction. Twice In the hbtory of that order a 
clasp has been ^ned which means that theoflker 
wearing the distinction has won hb decoration 
twke. Both the men who have won that decoration 
twicesre members of the Royal Army Medical Corps 
TTiough wc ore aoldlert we continue to be medical 
men, and 1 should like to tell you very briefly some 
of the achievement* of the Corps regarded from a 
sdentjfic point of view 

The history of medicine In the tropics b the his- 
tory of the military medical service* of Amenc* 
ana of Great Britain The hands of all men build 
the Temple of Science but now and again, once per 
haps twice in a generation wc have the high privi- 
lege of having amoi^ our number one of the great 
s^ltects of the Temple of Sdcnce, "kou are 
perhaps just as full of joy as I am, to think at thb 
moment on thb platform are two of the men, 
both of them American* who have designed some 
of the magnificent additions which are being made 
to that gioriou* Temple of Sdence In Mcdlone 
and m Surgery I need not teli you that I refer 
to General Gorgos and to Major Mayo 
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To illuitr te omoDC the ihiuKi which th Rojol 
Army llcdKal Corps h*ve done m pfcvcniiTe medi 
doe IK nia quot becaote c b e«lcst (o roovey 
th matter lo a larRe udience fiffurei refenin* to 
t) phoid fe\cr Moety-eltht pe- cent flheaolaien 
pjinf t Dtht m FUndm and in Fraoce Id the 
Bnuah \rm\ h been voluntaril> Inoculated 
igain t t\ptn-rd fever and thU la the raull lathe 
South -V/rk in \\ jr u htcb laated as you Lnow dote 
on to three year* « had 57 6S4 oaci f typho d 
lever n ih S o a deatha. In ihb war with an nnny 
ten times aj large on a aotl much mure Ukelv to 
bear arrien of typhoid and breed th fieabtwbirb 
lyphcH 1 m part U carried « c have had in nil p to 
th jih I \usuit f tha year 6 023 caacs ftyphold 
f ver with 0 deaths That b t aav w have bad 

far la umber of case* of tYphend fever id tha 
en rm ualt larger \rmy living nder inhniidv mo 
illTicult dr-umatanca than «e bad of deaiha in the 
South Y/ncan War 

In ma \ ther dirccuota ae have at a orpa 
helped t iiojnr out 0 reduce the virufoH of the 
many oth r Ibrasa 

At you tno* 1 ^fnea oe of the greatat p«*- 
tUences which uga from the aortb (o the Mutb 
u known a* b lb raoab Ono-third of the fx^p- 
ulaUo f northeaatefn Afrtca tuSen f om thu 
dbeaac WTi n otablbhed t b abaolatdy 
uuurabl Tbe Bntah Army b cilJ paying pen 
n nt of lomeihing hh teren thouaiad pounda a 
> ar t the men wh contracted bllbamnu in th 
South A/ncan \Va 

\t the begi luo# f thb war ahenitaaa ealbed 
th t we aouid nm t ha e 0 army In Egypt a 
d tachment f niedlcal men wat tent ont In rdet 
t ludy thb dbeote auh the raulc that ih aJ 
tenui ve boat of the paras te has been rerognuxd 
m all hit vanetics, hit moda ( Itfo have been probed 
l th boitom, all hb domeailc tecretj are revealeil, 
and rapidly he u being erterminated J all 
human proSubdlty bilhaniQtis which has eibted 
from the da>a of th Pbaraoht down to ibo bo- 
cintung of th war wiD bo itainp>ed out from th 
Tare of the earth 

In man> other dircctkmi, wh>ch I wQl oot trooble 
DOW t die t vou w have made cry prooooDced 
p offTot m raped to our inraugat d of tpiro- 
chwtoab t each fe\ dyaenterv malaria, c rebro- 
tplnal fever and many ther parasitic ditegafi, I 
lea out f account f r th m ment any descrlptico 
of ih snrgKol ad aocement becauae that wlD be 
dacussed liter, n ther e\ mugs in the veA 

The pro/esaioE, immediately n th o tbreok 
of wa rallied t the standard which was set np 
with th utmost opeditio We have been id 
England as vo ore iikI always hav been in 
Amend, peace k» mg nati n, practicing tho arts 
a d cnjoiing th fruits of pea B t we had no 
chol as to what me sh uj 1 do when Germans 
violated the sanct tv of Belgian temlory f if 
England st nd» for a ything she lands f r the 
son tlti of those t caiy obfigstions which Gemuny 


vfolatcd, and which regarded only as scraps of paper 
t be tom up when ahe so dairca- She stawb for 
justice and its administration. She staub (or the 
right of small natloDS and by reason of thoe 
idoab wo have kept our Empire together by cords 
which were Invblbfe but whki has'e bome, as you 
know the strain of this war In a manner whiA 
nobodv three and a half years ago would have cred 
ted as being possible. 

W entei^ the war with our co itemplIWe Httle 
anny and though w have bnrled our dead In 
thouaoods and though we have taken bock to 
LngUnd our w ounded in hundreds of Iboosands — 
I could even sav a larger figure — tba Nation has 
Dot regretted for one ilogle Instant the action that 
we took In August 1514 We have never dembted 
that t was our duty to go on we have never 
quauoned the infamy that would have attached to 
os f revrf if for one l^ant w e had s werved aside. 

Germany as you know planned thb war with 
all the cor that Gennany can bestow upon matters 
of this kind She UmeJ the war w r^bed now 
with absolute rertainty for the beglnjilnf of August 
04 Th minurfe the unexplained mlrade, the 
Ine pbcable auracle b that the has pot non the war 
and did not win (t outnebt 

After the see nd batue of Yprea, we were gfveo 
time f re»t ai>d recuperalien W e were gfren 
tiiaei moke preparations to fight them and wewer 
also givec time to realise as we had sever reaOs^d 
bef what the Gennas menace rniB} iseast We 
had ( leers someth sg of the beaiiai ladlfferesce 
f Germany to anythisg that cas be called the ngfati 
of man 

We had t leers with atupefactfos and dismay 
of th craft and the crudty that setm Innate In 
th (rcrman nature We h^ to learn, aa we did 
learn in February 015 erf the hideous malignity 
f the submarine peril and the submarine mnnillty 
of the German nation and hocror waspfledooborrer 
during tboae months of waiting There were traon, 
and pTunda' and rafrfne, and lust and every / rm of 
hate GoTnany launch^ sgalmt os her w hoia ap- 
paratus ibifamy and hnally there came the tragtuy 
of Mlu CaveJL Now an Knglwhmnn thinks and 
i-ou think too of coarse, that it b a moat Infamous 
outrage t lay a bond n any woman, but it b 
sacrilege to lay hands upon a Duise 

And so the veary months and ycori 0/ the aar 
went on foe us until at last the challenge was 
thrown I America "ivl you In America learr>ed of 
the coolempt that Germany had f r ymi. A ou are 
now eallzing as we have for a long time the hate 
that ahe has f you But it b a great compliment 
the German hate, for her hate b the other side of fear 
And America came In t thewar Batasyonknow 
America had been In the war foe a long time before 
that Jn the early m nths of 1015 I vent t Paib 
and I f und my Id friend Crlfe hard at wort 
In March of ih^ year, before you were in when 
moot f the world, in Germany thought you acre 
never IDcdy t come In the F cnch Government (Dd 
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me the honor of sending me to \ rrdun and I went 
through the whole of \ erdun the most glonoua and 
lacred soQ In Europe 

I walked through \ erdun and fouivd it a citt of 
the dead \ erdun was dcstroNcd but the houses 
were standing the ends of some of them bltmn off 
the roofs of some of them blown off and others 
burned down But most of the houses or parts of 
them at leaat seemed to be there and one di 1 not 
realize until one had walked through the streets for 
a few minatca that it waa a eftv that was dead. 
There was nobod> m it at alL The echo of a foot 
step made a blue coated peilu put hia head out of 
a cellar just to sec who was orrung I walked 
about Verdun and be>ond the town up toward 
the firing hne and at the most advanced point I 
reached, I went down into a cellar to a oug-out 
excavation and there I found an \merican ambul 
ince which for o%cr twel\e months had been inces- 
santly under fire such fire as up untQ the lost few 
months the world had never b^eved it possible 10 
witness I found a band of j*oung happy cheery 
Americans doing their best for what ihe> told me 
was just as much their fight as mine 

^ now that >ou ore fighting Gennanv the 
first thing that I would be^ you olwavs to carry in 
your hearts nev er for one instant to let it go from 
your recollection Is that Cermanj is a great and a 
werful nation She has an impUcabte hatred 
ih of vou end of us In faa I do not know to 
whom she now casts her highest fav’or but you ma> 
be Bire in this war with her reserves which come 
up fresh at the nte of a milli on and a (^juarter every 
year she will use against ytm and against us every 
dirty device that she can think of and ever>thiiig 
which the tortured Ingenuity of her mind coniontnve 
against vou, 

A question that I have often been asked since 
1 came over to America » ^^'hen is the war going 
to end? I believe \merica will find as wc have 
found that for her the war wDl begin when ever> 
man of military age in the whole country has offered 


his services and is prepared to sarrender his life 
for his country when upon the high altar of your 
patnotlsm jtm have rev ercnlly Wd j-our wealth 
\our lives your honor and your souls when some 
da> vou welcome home the bodies of your most 
honored dead and when jtru see moving about vour 
streets as i\e do at home those rclks of humamt> 
who have offered their hves and given their limbs or 
their health that vour homes might be safe 

Mv great hope from this war now that America 
an I V ngland stand at last side by side is that many 
of ihe stupid, pettv and miserable little differences 
between us w^ch were never reall> of senous con 
seouence shall disappear and that as vou and we 
walk together througn the furnace of afflurtlom we 
shall be welded together for a umted purpose the 
upraismg of a spint of freedom and liberty fn alJ 
other peoples and that we shall be sponsors together 
at the new buih of freedom. 

TTic quotauon oftencst made I am sure by 
\mencans iioct this war begun is the famous re 
mark made by General Sherman. I have seen some- 
thing of It and I can tell jou of my own knowledge 
that W ar ts hclL But there is a hell of suffering 
and a heU of shame. W c have walked throuA the 
bell of suffering U c have been scorched by it and 
our hearts have been ten red by it but we rcalUe 
that o/tea all, the effeei of it Is purification. 

But there is also a hell of dishonor that would have 
burned in the soul of ev*ery man of us if in this 
great testing lime of our race we had turned aside 
and had been false to the glorious traditions which 
we have Inherited 

Some dav — it b not a near day — but some day 
the sun of righteousness and justice and truth and 
freedom ^ill appear and throw its biasing full 
heat upon all the peoples of the earth That son 
has not \ et risen It U still almost night or it maybe 
that we are now only m the cold clammy hours that 
herald the morn and olreadj as vv e look out toward 
the east and across the ocean through a hcav> grej 
mbta. there b a promise of the dawn. 


THE A\ORK OF THE AMERICAN UlOTS IN FRANCE 

Dt Majou GEORGE W CRILE, M R-C. U.S \ 


D uring my service in France I beard no one 
expreu the opinion that the enemy was 
wavering or that he was itarvang that be 
was short of munitions or that he no kmger fights 
a hard fight or that the Impcnal Power b crum 
bling 

I have seen and talked with many German 
pruonen Thev were strong robust, and mature 
They were well clothed and well snod On the 
other hand I have heard from hundreds of Bntbh 
soldiers that when the Bnton and the Teuton meet 
— man to man — that the Teuton sunendera — 
thh mereiv shows good judfmentl 


I know the British and the French now have the 
lupcriorlty In guns and In munitions Tke Bnittk 
aiid Uk French are Top Dais \owl 

As to Ihe duration of the scar everyone fn France 
takes It for granted that the war will be long that 
It b perhaps Ao// over The opinion that the encmj 
b weakening t&at he is nearing a collapse that be 
jB on the blink of revolution in short, that the war 
Is almost over I have heard only since I bnded In 
New \ork Thb shows how successful U the peace 
offensive that Gcrman> b waging against the 
United States 

I\e hear the high appeal of the President the 
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ippefll of Lhe Counefl of N tioml Deferat tad the 
■Pfw»*l of ptirk>tJ citLtera to ta to tabacrfu to the 
Liberty I^oa to cotaerve food to relinquWi 
InTuria t put on the uniform but while the*c 
enerciiin* ippeol* mter ooe car tb® enerratinc 
word f Pea e » wtiapered Into the other by out 
enemy T epeak f pence now ieemi ai Inconil*- 
tent M t would befor the Allici to throwan antidote 
after each gaa iheli Germany bu all but con 
vin cd ui that hen haa been the Empire of Peace 
that the n y ted peace and that the «DI toon tma 
univeriiiici t tci^ peace and good wlU to a wicied 
w rid 


Ooe da\ Anuterdam tella Qi the German navy 
is in mutiny — the nett dav t deli en a temblc 
blow pon an Aliy One day Switaeriand tella 
ua that th people of (refmany are rirfng In their 
might to overthrow mil tarben and the nert da) 
they tubaenbe a three bllbon loon lor the contui- 
UAoc f milltartam. Any day ae may hear from 
^□uterdam that the ruthleai tubmarlmnf was not 
done bv the peace-loving German naw but by 
the bwii* naw 

F the laat lix rooothi It hu been my great 
priyitffe to bo in th larvlce of the allle* for the 
LahesHe Unit t which I bekmg and which was 
aMigned t semce with tbe Britiib Erpeditsonar) 
r nes XIv comioeats therefore, must refer 
largely t my experience within the Britiab hoea, 
though from whu 1 have teen of tbe Froch I 
believ that bad I been aadgned to them my et 
penenct aould have been oo less {Uumloadoi no 
leaa aivasiageous 

From our onliai and belffui ecer^oo htfe by 
tbe aiTedued repretenudve of the British Army 
Colo el Croodaln to the reception of the Lakcmde 
Unit upo iu arrival In Loocloa. and u reception 
upon its aniiol within the British fines In France, 
every pcanl f contact with the British offidaHy 
as a un t and unoOlcUHy as irxlhddoais. on the 
part of medical fficera, nocses and privates aas 
so kiiH. Teh ordial, so coostructively hdpfoL that 
we » ere peedily given poaseaslon of th knowled« 
gained b) a great peofei^n la Ikrc* years pt/ew/ss 
mllitarv cxperieoce. 

It ts to th credit of oui Surgeon ( eoeral that 
his deponenent was so weQ organbed and hit 
hospitsU so mobfle that the medical departioent 

f ur array was the first to enter t> active field 

f «ar 

Th plan of organixatfon of the base hospitals f 
Amen a bv treneial Gorgas and by Colo d Kean 
has proved most saUtfaccoiy uoder the lest f 
actual bdd service. Th fofloalng su base bw- 
p UJ uniu are serving u der th Bndsh Eipcditlon- 
ar> F tres the V nhwestern University Unit, 
of Chi ago under D Beiley the Presbyterian 
Hosp ul Unit of New \o k under D U ewer 
the Horv rd L nit f Boston, under Dr Cushing 
the Lnl nil> of Pennsvlvania Unit of Phlla 
delpUa. ujider Dr Hart th Washington Uni- 
vei^t) InJt f St Louis ondcr Dr iluiphy 


the Lakeside Hospital Unit of Qrvelaikl, under 
Dr Crile. 

These six American Base Hospitals have taken 
over British hospitals ranging from 1600 to sooo 
beds each During thor six months service the 
pcTsoonei has been engaged in raeaich a^ b 
studying methods and organliatJon. They are 
lamlog from masters of rugety and of medidoe, 
from masten of saniution and of research. 

These base hospiltals have also thrown many 
surgical teams forward into the front area for 
stfvice in the casualty clearing stations. Hero 
these surgual teams operate — cat sleep ind 
dodge bombs then operate eat sleep and dodge 
ag^ 

In oddltJOQ to these units there arc several bun 
dred younger men Jn the f ont area, serving In the 
field ambutaiices and attached to oMskais of the 
British army These men oie always under fire. 
They frequendv shake hands with fate. 1 need not 
tdl you that th^ stand by their posts and per 
form thciT toaks bravely vVe know them too well 
to doubt thau WTicn they return we shall find 
them raatnmj — we shall find them sobered and 
sesisouial Thev wfU be men of whom we all shall 
be proud. 


WBAT RAS dz BUrm UOlCAl, fUVI~X 
t(X0B7UXE13> 

They have kept their vast army that yut anoy 
that lives like anphfhiini In the chill water ud 
mod of Flandert more free Irom colds from puQ 
mooU from typhedd, than your civiUan popolatioa 
of Chicago incy have made a medical orgaidza 
tion so p^ect that Lhdr trunsport has never faOed 
in a iln^e Lnstooce under the erigenda of many 
battles. Ihrongh perfection of arganixaivDO, 
thrxmgh research ana surgical experience, through 
the lovendon of new Instruments and apparatus of 
new methods and new tccfanldoOi 
from vcnndt s/rrsf ont wi i fecUoiu H tJu 
BriUsk mJ FmeJt liita U tdttitd It as iMcrtdHU 
HID mum 

Llmha and functions have been rest red and a 
Urge proportion of aQ the wouaded baa been prompt 
ly returned I the firing line Tins a vast army 
of aofdieTi has been r turned to aedve service, 
soldlcrirk vnrlkti ngwi ^ kor *r hmnrvwWfrf 
a badge of honor indeed to British and French 

''^?Ttho long pull of wax service, with Us ain^ 
train of thought. Its single set cd problems with lU 
barbed wire umltationi of privilege, made by mil 
Itary necoiity, — this long endurance of fnoidJv 
Impnsonment nos made its Unpresalon upoo this 
band of workai — a band etnarkflblo for InttJD* 
gcnce, patxsotism, dex'otJon, strength f body and 
f rallu — a picked group of differentiated young 
■UTfeons who most aome dav become war wearv 
XJman relieved b time their initiadve will be hand! 
capped and they wilj be forced to wonder what b to 
beram of them after tbe warl 
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I Tent to France as a ncmcc in military surgery 
Let me give jou a few Impressiocu My duties 
took me, Qt VTirious times during the summer, 
through beautiful Normand> into shell nddlea 
Flanders I first saw the blossoms growing I 
saw grain and matunog fruit I sav. the har^t 
I saw many villages and towns and cities Ever) 
where I saw meager power — meager horsepower — 
meager gasoline power — meager coal and wood 
power Of human power I saw only the feeble 
power of childhood and the waning power of ad 
vanring age I saw the aged men and women stum- 
bling at their tasks In the fields I saw the soft 
hand of childhood gripping the hard wheeb of toil 
The strong men were at war or were dead TTic 
strong women were fn the munitions factories 
When the children dosed their weary day of toil 
they took their frugal meals and secured their 
rest and sleep in chill, cheerless houses within 
sound of the eTiemj'’s guns. And why do they thus 
toil? For paver! Power to keep thax var macktH* 
alM 

When I disembarked la New Vork a few nights 
ago from a darkened ship it teemed as if the city 
must be afire so stupendously excessive was the 
glow of U^t In my taxicab I read by the light 
of the tdverUsQc signs the oewsputper appeal to 
the American natioa to conserve its coal and light 
for her Allies. It seemed as if as much light was 
bring wasted in advertisement ilooe os is used lo 
all 0? France for mmntulning life If we have heat 
light and power to thusthrow away — why not 
throw it across the sea to lessen the chill and dark 
DCS* of France. 

WaiT 13 A WAR UACmNB? 

A war machine is a vast mechanism — a meeb 
snam miles in depth and miles in length — a 
mechanism which Includes within it iron and 
steel and copper and lead and aluminum oil petrol 
glycerine ana the nitrates It Includes the hides of 
animals and the fleeces of sheep the timber of the 
forests and the destructive dements of the earth 
and of the air it indudes groin and fruit and 
flesh it indudes cotton and hemp it includes ell 
that sustains man all that dothes men all that 
the health of rnmn and all that gives him 
power to malm to exhaust and to kllJ it indudes 
the produce of every field, of every forest and of 
every mine It indudes things created through the 
labor* of millions of men and of women and of 
cbfldren, ^Tien the materials of this war machine 
are assembled it occupies the highwavi^ the fields 
the earth below and the 8 k> al»ve One part of 
the morhln^ blasts imd breaks and tears terror 
1 ^ and HIU the other part conaerves and dis 
^vcri, assuages and rcheves reclaims and rebuilds. 
This I* tijc medical part our part of this war 

machincl 

At the present moment the demands upon surgery 
are unsurpassed, ileu are inflicting upon each 
every conceivable injur> The world has 
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become one vast hospital A new set of surgical 
problems has ansen. These new problems should 
bo solved We must abandon our more personal 
interests — wc must think and act in tcnni of a 
wounded race Many surgeons will be called to 
leave their dvil practice and devote themselves to 
domg for the wounded roan what has been done for 
the man with tumors and ulcers and de/onnltia 
— what has been done for the gall bladder the 
^pendix the stomach the mtestlnei the thjToid. 
*1^0 some intense devotion by the same class of 
surgeons toward the problems of the wounded 
solmcr would do for these fellow atiaeni to whose 
saenhee our national destiny b committed what 
has been done for the rivfllans who remain at home. 
It b a senous mistake to suppose that military 
surgery is the surgery for the unskilled. Civu 
practice demands perhaps finer dissections but 
mditory surgery demands a deeper knowledge of 
principles a greater veraatflity It demands the 
abUItv to stand by on twelve hour shifts and to 
meet ervay variety of surgical problem of the head 
the acek the abdomen of jomti of the extremities 
of the chest as well as tuDmorrha^ shock, ex 
bausUoQ, and gas gangrene in kaleidoscopic se- 
quence. What surgeon b too able to do these? 
Can ao> man perform these operations meet these 
problems better than the wounded soldier de- 
serves’ 

The highlights of war surgery are romantic, for 
in a brief ssasoq whole areas of the body ore con- 
quered great principles are worked out loocdatkin 
stones are laid. During battles patients come in 
volleys- The suiwn is barraged with fractures 
he IS sheUed with broken hwds, bombed with 
bellies gassed with wounds If he b interested 
in any subject and says so. the stream is turned on 
him day and night until he lurreoderi. If he 
wants postmortem material, he chooses from the 
daily pQe- If he desires tnmsfusions he keeps a 
stream of blood flowing from donor to recipient 
day and night More progress has been made in 
the surgery of the chest and abdomen m the treat 
ment of wounds of infections of hjcmorrhage and 
exhaustion more knowledge has been accumulated 
of splints of apparatus and of every applicable 
mechanbm m the bncf three veari of war than In 
the past generation. Every day witnesses a new 
evolution. The best talent of the world b con 
centrating on the battle line. Do you want to 
render a service equal to that of putting loo ooo 
weiJ trained soldicri In the field? Then discover a 
method of abolishing lice and itch from the armies 
discover how to prevent trench fever and trench 
ncphntb — and one-half of the Invalidism of the 
army wlli be abolished. The cost of killing men 
has constantly roen until now it probably costs 
more than $ioo ooo to kill a man. UTien, through 
discovery thousands of men con be saved 

what more romantic service can there be than to 

play the great game of preventive mcdiono for 
su<m a stupendous itakc? 
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Tbe present war a a contest of Idess nuher than 
of men. In Its broadest sense, war U the practical 
application of pbyaks chemistry and Uoloty In a 
mww stms^ for the exktcsco of nations Tie 
battle itselT is the ap^ed sdence of kUHty The 
fTonp that will surriTe wflj be the fronp that wlD 


famish the most eHectlve Ideas and men. Today 
so terrible is the menace of the correlated sdeoces 
of our able enemy that onr brat line trench ea mnst 
also li^ade our sdentibc laboratories. Only by 
throwing Into the arena otir InteUectnal as well as 
onr matenaJ forces, will wo achiere surriral. 


THE SURGEONS OF THE ARiTi 

B StJiczosf Cnrnuu. WILLIAM C CORGAS U ‘'A. 


I WOULD like merei> tonight to mtroduce the 
general bject of the work of the military 
surgeon and lca\e the ebboratio of the sub- 
ject to the gmUemen who will follow me 

In ur situation at present the ubject a a most 
interesting and unnoriint one and of course to the 
Medical Corps i the ^rmv of paramou t Im 
porta nee, ily persunal erpenence In miUtnry 
sureery is nil T am ne of those nfortunate 
solmcrs who hss been m th Army f forty yeora, 
but has hsid the misfortune to hear oly those 
hostile bullets that were hred In our httJe npanlab 
American W ar 

^ince that time miht^ surgerr has praetkaDy 
been bom over again Tms great war hu dem i>- 
strated the fact that ae vtU have t add esono- 
oosly to those procednra that wer recoigiused and 
adopted before this neat stmgde cam 
It would hardly be approf^te having had no 


personal opencncc in the present war for me to 
caD atteotiOD to the matter but I hare heard It so 
much discussed and cad so many reports on the 
subject and been so much interested, that 1 think 
1 t^ght venture to say that the whole question 
turns upon the problem of sepsis, the endeavor of 
the mllitoiv surgeon to get at the wound as quickly 
as ponble In the eS rt to keep It free from In 
iectioQ or if it u already infect^ to restore it to 
ootmai in tbe shortest possble tlma The pdn* 
dpal ruJe of the Army administrator »Q 1 be to 
arrange afftlry so that tbe surgeons In immeditte 
charge ol the wounded can set about to accompBih 
these things t th earliest posxiNe momwit. 

W ith lius object in view we tboold hawe aB our 
botpiuls ail onr arrangetnenu for csilag foe the 
wounded, made u dose to the front Use as possible. 
All our plans and e crgles will be best tow^ thb 
central object. 


THE smCEONb OF THE NAVY 
Bt Soaaiosr Oemxsl WILLIAM C. BRAISTED UAJf 


I HAVE been requested to talk to yon for the next 
few miouia n Surgeons of the Navy I 
feel Jnstified however in this oppor 

tunltT t talk t you on the more general subject 
of the Medical Deportroent of the Navy and to 
cidaTo to present t you brleflT oar itatos as It 
was before the outbreak, of bostUities the expanslcra 
mhkb has been found necessary and the present 
condition, both as regards personnel and material 
On April 6 there were 64 6S0 enhited men m the 
regular Navy ow there are 143 7*6 an Increase of 
70 At 6 The Naval Reserve force has Increased 
from about 10,000 to 40,000 4 500 Naval IHHtT 

are In the Federal semco the Coast Guard with ts 
force of 5000 has been transferred to the Navy for 
the duration of the War the Hospital Corps has 
been Increased from ,000 t 6 sooj the 
Coma has increased from ij 66 enlisied men 00 
April 6 to an enHited strength with reserves of 
4l*ut 3 ,^8 there are about ,000 officers in the 
Navy and i In the Marine Corps. The Navy 
and Marine Corps now constrtnte a force of more 
than a quarter of a mfllkrn men. 


rhe Medical Corps of the Navy on Apffll 6 con- 
lained 304 commissioned officers today it has 8 j 8 
officers, dthcr commitsloned or awaiting commis- 
sion, tht« being the fuU autborixed strength of the 
Medical C rpa as allowed by law The compsra 
lively limited age eqnirements for the Medical 
Corps I e s to 31 years of ego, have necessarily 
prevented the acceptance of thousands f patriotic 
offers of service by medical men throughout the 
coontiy for duty with that corps I am very glad 
to say however, that those candidates who have 
be«n secured to W these permanoit posltlois are of 
an uDusually high type of tralniog and general 
excellence redound to the credit of our medical 
schools and I b^re and bcHcve wfU continue to be s 
credit to the ilcdiml Corps of the Navy 
In Older t meet the mg e u t need for men and to 
assure the qusHtr of the material, a campaign -wv 
Instituted early m this year among the dasa A 
medical schools of the co untr y and the advants^ 
and opportnnltles of a naval career were presented 
to th prospective graduates of the senior classes 
Only candinates who were certified by thdr deans 
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u brin g of eiceptionallv high ilAnding In thar 
•chool careen were offtrca the opportumty of quail 
f3diig for naval tervice. Some 3ag omcen were 
obtained for the Naval Reserve Force m this way 
and of these about 70 per cent have been foui^ 
oualified and commissioned in the Medical Corps of 
the Navy While these young men have necessarily 
lost some of the benefits to te derived from po«t 
piduate mtemeabips In the dsdllan hospitals It has 
been my effort and will continue to be so to provide 
them such duty as will furnish them opportunities 
In their naval service equal to those that they have 
relinquished. 

As this increase has presented itself as practically 
one increment it was found Impoalble to put those 
young officer! who were prospective candidates for 
the permanent service 1 e Medical Corps 
through the Naval Medical School m one «~ln« we 
therefore with the enthusiastic assistance of the 
teaching staffs of the medical colleges of our larger 
centers instituted courses of mstructlon for these 
officers In Boston, New York Phfladelphia- Chicago 
and San Francisco as well as at the Naval Medical 
School, 'W ttthington D C \\ e have been thus at a 
very rapid rate converting thu material of excellent 

P rofessional training but unused to Navy routine 
Lto medical officers of initiative and self reliance who 
will be wdl qualified for the routine of independent 
duty when the neceaaty arises Abundant bedside 
week is provided by our naval hospitals as well as 
by the cayflian hospitals connected with these 
teaching InstitutioDs 

I am very glad to say that the offers of services 
from the medical men of the country tor duty in the 
present emergency have been far more numerous 
than the Navy could utilise Owing to this feet, an 
effort has been made to restrict the acceptance of 
such offers of service for the Naval Reserve Force 
to the relatively younger men with considerable 
recent homital experience. In addition to 808 
members of the Meoi^ Corps of the Navy we have 
now available for active detail over 700 members of 
the Naval Raerve Force 74 Medical Reserve Corps 
officers 14 acting assistant surgeons 06 retired 
officers National Naval Volunteer! and Naval 
Mflitia officers and 3i medical officers of the Coast 
Guard — a total of approximately 1800 medical 
officers. 

Owing to the possibility of Hmttmg our accept 
nnce of service* to young internes there ba* been no 
(racstlon of the appropriateness of enrolling aD In 
the grade of assistant surgeon. No advanced ranks 
on appointment from dvil life have bean Issaed er 
cept in connection with Red Cross duty and thus 
touch of the emUtterment which might have been 
encountered has been obviated. 

I believe that in these comparatively youthful 
energetic, mtiH ambitions younger men, fresh from 
the abundance of bedside, operative and laboratory 
work, which is available In our great modem hos- 
pitals the Nav> has secured the finest and most 
^ptopriate material for the varied problems to he 


encoimtered In naval life. In the numerous srnwP 
or large scattered imits that constitute our floating 
force our medical officers must necessarily them 
selves handle all cases encoimtered and unless in the 
vicimty of a naval hospital cannot do what thdr 
colleagues m avil life would do refer a troublesome 
cose to a speclalisL 

As I have referred to the American Red Cross 1 
will state here briefly that the Navy has at present 
la hospital units organised under and m conjiinc 
tlon with the Americmn Red Cross — S large Navy 
Base Hospitals and 7 imaller Naval Station Hos- 
piiab the majority of which are now on active duty 
and rendering helpful and efficient service 

The Hospital Corps of the Navy our nursing 
force which numbered less than 3 000 before the 
outbreak of the war now has In active and reserve 
forceofsomefi 500 Four Hospital Corps schools are 
maintamed by the Navy and these have been 
working at higli pressure to handle this new mat eiHsI 
obtalnwL Special methods of Instruction for the 
hospital corpsmen serving with mllltar> forces have 
been undertaken with a very satisfactory degree of 
success in view of the short time that has elapsed. 
Improvement in this type of training b looked for 
now that eipenence already gaincu In Franco b 
being uiiUxed m this training Duiiog the coming 
months the course of instruction at the Hospltju 
Corps schoob will bo gradually increased again until 
It reaches the normal period of six monuis. Ilie 
medical seme© for the care 0/ our men ashore and 
afloat has been rapidly and satisfactorily expanded 
and has more than kept piece with the Increased 
personnel m a way which has been gratifying 
From the smallest detached unit to the largest naval 
center the appropriate facilities and accommodations 
have bccii provided for the care of the sick and 
wounded and for the prevention of disease. Ex 
tensive emergency hospital construction has been 
provided where the eibling naval or civilian accom 
modatlon* did not teem to meet the current or 
prospective conditions 

The Public Health Service has been most courte 
ous m It* co-operation with the Navy and aanltary 
Inspection has been made at all Naval Stations by 
officer* of that service who have been transferred 
to the Navy for duty and assigned one to each Naval 
Dbtrict, Sanitary survey have also been made of 
the rones lurrounding Naval Stations and of the 
towns or atics in which section bases, training 
camps aviation *choob etc. are ntuated Efforts 
are being made to meet winter conditions by putting 
In force the required sanitary measures before the 
advent of cold weather 

Three hospital ships ore now under construction 
for the Navy one commenced last >'Tar bring new 
construction the other two being converted from 
passenger-carrying vessels- None of these how 
over b as yet avMlable and it will be some month* 
before that can be the case. Our older hospital 
■hip the U S S Solace ha* been of tremendous 
benefit during Its entire service In the Navy arwl 
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pamculxily to it the proent timf with the crowded 
condldoD of the fleet The ambokoce thip Sorl 
which wmi »o fcnmiialy provided by Dr John A 
H*rm of New Voric City proved of nmt eendce 
m reUering the stres* Impo^ upon the Sokcc, In 
evAomtlng the tick from the fleet to the nenicBt 
hofpfttl 

Id doling these few emarkt I went to ex pr em to 
the medkal men of the country my sincere sppre 
datioD of the high ipirit of pctdotijm that has bco 


demomlrated by oor pcofciston. No rUat of moi 
has been more prompt In its response to Us coun- 
try s needs and do djut has In doing so been so idf 
scilhcing as the medkal men of onr great country 
And tbroagh the sacnljccs loconvenlaices and hard 
ihipa, not only of themsdrt*, bat of those whom 
thCT hare left behind, they have upheld the dfgnJty 
and pRstlge of their great calling and hare an 
phaai^ once again thm adherence t the tenets of 
thdr Hippocratic oath 


THE TRAINING OF IIEDICAL RESERVE OFFICERS 

By CotosiaL EDWARD L. lIDIfSON U C L 5^4. 


^Tr\HE outbreak of war found the United ‘>tatea 
I iiiaiiMliii approximately only 500 officen 
well qoali&ea to cond ct the werrk of the 
Medical Department TIili number mcladcd all 
regulars of more than one year s servk and the 
best of the National Guard sod Medkal Rdcrrei 
Corpa 

ETtsbng law offidaDy ra^igiused the oced for 
seren officaa per thooaand ftmgth, and 

the Bridih qptrience was that ten per thooaand 
were needed for all purpses. 

As Congm bad provided for th recruliisg of a 
total force of ,150,000 aten i( wu dear that some 
8 $00 doctors Toold be needed for nch force On 
this bask, one could regard t 3 per cent of our 
necessary rnedlcaJ peraonnel as trained and 07 
per cent as iitirtaiin«d in whole or part. 

Some Idea of the task confronting the Medical 
Department mav be gained from the facts that for 
the medkal service alone, of the military forces 
sutborlxed by Co gre», the medical personnel, 
olbcers and men, would approximate a ciuarter of a 
million, or ah^t twice the total strength of the 
enure anny of the United States the day war was 
declared that commkeoned medical omeers and 
dental loifeons alone would appronmaXe in num- 
ber the entire streng t h f our regular army at the 
outbreak of the war with Spain that hospitals 
would have to be provided and administered in 
enpadty suffioent to ^ve a hospital bed to every 
m«n woman and <~hnd In a community like Kansas 
City, that the ambulance companies and fidd 
ho^tals marking with fighting troops would 
o cc upy a road space as long as from Washington to 
P btladd phla, and that the present ■nnn«r 
pro prla uons for medical fanlltles and supplia 
would exceed that for the entire Army a rear ago 
It leenaed evident that ths Mohcal Department 
would be quite to carry the burden bout to 

be Iropoaeo upon It. unleas this vast mass of wiBlng 
able, but raw prolcMlonal material was promptfy 
taken In hand and Its members systematically and 
Intenslvcfy trained In military methods purposea 
and cnviroaroent and the effect which these would 


have upon prolcaalonal practice. It was dear that. 
In order to reduce the results oi lost motion, frictloe 
a d Ignorance the medical personnel woold have 
to be oiganlxed, mem its individuality in a vast 
machine and be familiarised sdtb the operation of 
the latter 

For this purpoae the Surgeon General asked and 
recovtd authority for the catiblkhmcnt of four 
great medical traiobg camps much on the order 
of the dUseas training carnpa in ocpnlntlon and 
edminstration. One of camps k it Fort 

Bojamlfi Harrlsoti, near Indiaiiapolk aaothef at 
Fort RBey Kansas another at Fort Oglethom 
Georgia and a fourth at Leo Sodiifa, near ^ 
Antonio Texaa. The last Lo w e vef wu 

never organised dne to inibiOty to provide instnic 
(ora u a result of prcxtliig lUM for medical officer! 
elsewhere. 

Tbc above three enmpa each have accomiooda 
tlons f r approximately itoo medical officers, and 
some 3 000 cnHited men of the Medical Departraent. 

In additloii, a camp for cokir^ medkal offiem 
and men wu caubEshed at Fort Dea hloino, Iowa, 
with about so colort^ medical ofTtcen and 1000 
colored eolixted men in attendance. 

A camp for the U S Armv Ambulance Corps a 
spedal organixatloQ for isvice with the French 
Army, wu started at Allentown, Pa., with a 
capacity of 50 medical officers and 4500 cnHsted 
men. 

Finally at Fort Ethan Alien, Vermont, a camp 
primarily for th training of cnHsted mci, wu 
veloped with about yo medical oflicers and woo 
cnlktcd men f the Medical Department. 

At the present writing then the Medkal De- 
partment hns some 3000 doctors ui>der Instruction 
at medkal training camps, with some id.soo ^ 
Usted men, or a total of some to 000. To thk most 
be added the larger number of medical officers and 
men already on duty In divisional cimps and 
cantonment hospitals and recelvlnf systcmatlxed 
Instractlon In addition to perfonnlng diily duties. 

In a gBQcnd way the men sent to these 

camps are f r physical reasons, under forty-five 
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ycftn of age. Aa they are to aerve in the field 
with fiAUng troops and handle large bodie* of 
men and vroimded, they mint have physical stamina 
force of character quick judgment sound decision 
and ability to commnnd coniidence of officer* and 
enlisted men alike. These qualities the camp* 
incuknte 

Older mem professional experts of long experl 
ence and lenders of the profession, find their greatest 
usefulness In purely professional duties m fixed 
hospitals and other formations In the rear They 
are not ordinarily sent to training camps except 
at thdr own request 

Ihe new arrivals at the medical training camps 
are good doctors but wholly ignorant of the ad 
diUonal qualifications required of medical officers. 
How raw the medical recruit is may be Inferred 
from the fact that, duly Instigated they cheerfully 
go on errands of the adjutant for the 'key* to the 
store tent or to the Quartermaster for thirty 
yards of skinnlsh line. One entire company of 
medical officer “rookies miwd a review because 
some wag entered their barracks and announced 
In stentorian tones that it looked Like ram and that 
the company should send forthwith to the Quarter 
muter for an Issue of olive drab umbrelLas — which 
the gnllcleu company proceeded to do 

There teems to have been in some quarter* tome 
doubt as to the nature and purpose of these medical 
training camps They are not professional schools 
The doctor* accepted for service have already been 
ftumlncd and found competent as practitioners of 
medicine and surgery What the comps do is to 
fit such practitioner for olUtarv service and par 
tlculariy for service in the front line with fighdag 
troops. It usually takes the new recruit about a 
fortnight to understand this purpose and its neces- 
sity Training Is physical military diiaplinary 
and professional 

Bearing In mind that these camp* are tra inin g 
ofheen especially for service with fighting troops, 
much itreu is laid npqo the development of high 
physical efficiency For in the atience of high 
physical power* wnd ability to support fatigue and 
privation, it is clear that mere professional ex 
ceUence would have little value. 

The medical officer must be able to march as far 
and live under the same conditions as the line 
troops with whom he serve* During the fight, he 
•hara aH its danger* and hardships. After the 
fight is over and the Hfw^ troops can have a real. Is 
the time when the medical officer faces his heovlest 
fask. There is no p^wr^ for the medical weak li n g at 
the front. He must do all that the line troops do 
and then ht« special profesclonal work in addition. 

For thu reason, the curriculum atarts In each day 
»Ith fifteen minutes setting up exerctse, and 
“irindes three hours of drill marching or equitation, 
"Uic physical Improvement manifested in the 
average doctor m a few wedcs as a result of 
draining b remarkable. He arrives toft flabby 
often somewhat paunchv of bad posture, a creature 


of the antomobQe era unable to ride or march 
He leaves erect firm and musded well set up and 
able to do m marchlug whatever the needs of the 
service may demand. His waist measure has 
decreased from two to seven inches hb chest has 
filled out and In Navy parlance he has shafted 
his ballast. He feeb better than ever in hb life 
and additional year* of vigor and usefulness have 
unquestionably been conferred on him. 

Thb physical training b carried out under doctors 
experience m physical training and b graded to the 
mdividuaL For example, the physiem training at 
one comp b conducted by medical officers fonnerlv 
physical directors at Lcland Stanford University 
and of the Y M C A of St, Loub It includes 
setting up exerdsei marching and other drill* 

hikes and equitation. Thb physical training 
continues throughout the entire course of three 
months 

The military spedaJ training of the first month b 
base It imumfes much that the medical officer 
will never have to do himself — as transporting 
wounded putting up tcntMc, handling of equip- 
ment etc. — but which he wifi have to tach enlisted 
subordinates how to perform Before the War 
noD-commbsioned officer* did most of thu work. 
Most of these expeneaced men have been promoted 
and for proctic^ purpose* thb class of tb^ 
absorbets' no longer exists The medical oflicen 
will make them later from present rew reendts 
In the meantime the medl^ officers must do 
their duty as instructors of enlisted men. They 
can only do it through leamlag it and they can 
learn It best by actual perionuance of each t**V 
that they will nave to Irutruct their subordinate* 
to perform For thb reason, the camp* are or 
ganbed on a cadet basis through which medical 
officer* pass os privates coiporab and sergttnti 
before burning organisation commanders, ^ere 
b much competition for such promotion, and it b 
the rule that the successful men here are the success- 
ful men in civil life. Of a certain bunch of fourteen 
corporab made, It turned out that ten were pro- 
fessors in medic^ colleges 

The hanifling of men, the maintenance of dis- 
cipline and order the psjxhology of the soldier the 
duccdouof larn organizations and masses of **nl 
tary groups which w indispensable to team effi 
ciency b taught by actual practice. Doctors seem 
particulariy quick to grasp both the Importance and 
method* of such work. 

Following Instruction in the work of enlbted men, 
which lasts about one month, the doctor takes up 
hb work as a medical officer He learns how to 
handle effidently regimental detachments am 
balance companie* aud field hospitab by actual 
detail with them. He administers them, camps 
and marches with them and handles them in 
problems and maneuvers Thb b live, active work, 
which appeab to many men and b madi^ os much 
lie retd conditions of war as drcumstancca permit 
It U astonishing how many shining lights of the 
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prDfeuk>a become enthuLiitic Uodeota of the 
pjjcbofogy of medical pack moles or the mechairici 
of the tmldet of motor ■mbolances. 

In the fint and eecood month the newly fledged 
officer learni \rmy refolationa and the preacrlhed 
boiinen methodi of the hlcdlcaJ DepartmcDt and 
other branefaea of the Annv He leami the relation 
that he and the hledrcal Department bear to Uio 
rett of th \rmv He leami paper work by actoaDy 
m.-'VIng t all papers and aunmilUng tLem to a 
ceaao . ^hoae blue pendl u nithien 

In tn iccood and third month, he takes up pro* 
tenlonal matten where these are modlhed by 
military environment 

\s the crage dnhan pmctiikmer has a limited 
knowledge of hygiene, much attention u given to 
this nthef rm of the hygiene f troops and practical 
applied camp sanltati n The care of t oops Is a 
subject of such basic importance and constant 
applkation that it cannot be vefemphtsixed. 

A coarse of reading lectnres, and some demonstra 
tmni are given In such elements of war surgery as 
differentiate it from rdinarv acetdent surgery f 
avil Uf (. as emupment has Just become av-otlable 
ULd m ch ottenLion wQl be grven to ns protection 
and the treatment of gassed cases Shell hock, the 
war neuroaet and psychoses tr och foot diseases 
'omcnon among creeps on the W estem fro i msltn* 
genng etc complete the rir<jfestloaalsub^ei.u which 
are covered Postgradoace courses quohfy selected 
olhcers as tamtary Inspectors oi c mmaoders 
adjutants and guarttfmastefs of hospitals aa 
direct n of imbiilini.r companies and hdd hos- 
pitals etc. 

After tin lihlng the boalc lostrucUcm selected 
enlisted mm are qaallhed by special coames aa 
noQ-c mmisuooed ffierjs derta, cooLi dupcnaair 
and surgical asaistonta ward nurses drivers ebauJ 
feurs gas engine men, etc 

These training comps are now turoiog out in 
excess of thousand well qualified medical officers 
monthly and sererol th usand enlisted men, a large 
part of whom are pwtentiol non-coromlstiODed 
officers In a single day these training camps tent 
to each f fifteen camp* of National Annv divialoiii. 
a solid train load of medical officers and enlistca 
men, 400 In number divided Into band picked de 
tachm nts for eoch regiment, ambulance company 
and field hospital so that they were going on 
certts bef the line organixallons with wtucD they 
were to lerre were on th ground. 


After completing Instruction at mfdirsi camps, 
officers and men are aatigned to aerrlce with troops 
This merely means a continuation of mining 
Any defects la medico-milltaiy education are 
remedied. Bat the speidai feature of thh second 
course is the training In their respectire ipeciil llr-« 
of work given the medical officer group of th* 
dlvlskm and adjoining base hospital by the selected 
specialists and czptfts attach^ to such 
In this course the medical officer Is brou^t back 
again to his profession and ii taught the advantage 
of profcssloDid teamwork and the ntfltotioc of the 
spedallsL 

In a series of seslons confere nc es, cHnla and 
demoQitratiani, the N ray expert, for eiampfe. 
thowB how roentgenology can be ntlllacd 

bv the general practltioncf m the Army the lab- 
oral r> man bow the laboratory testi contdbutc 
to precision of diagnosis the orthopedic surgeon 
explains the functions of his specialty the Interaist 
dacuasea the cUseases speclaDy common in the 
trcztches etc. All this not with a view of wuthir 
a apedahst of the average medical officer but to 
demoDsirate to Mm th advantages and methods of 
professional teamwork, as modified by the necea- 
slcie* of mlUtary service. TMa secow course of 
advanced and pr^exxionaJ training b already ordered 
to begin on November i In thJjty-dgbt chrbioDS 
and canioomeni bewitab wbero it will affect 
some 5(000 medical oluaa. 

A third plan of training ahich b h«i4 in a 
later t gi e a course in purely professional ehnlraJ 
icEUrucUon, In the wards of great mlUury hospUab, 
to those whose cUnwii edt^tion In Ufe has 
not been as atanxrve aa b destraMe 

The training uhene as a whole thus not only 
plan* t qualify doctors u medical ofEcen, bat to 
make thexu better doctors 

That the result* of the foregoing training hare 
borne out th aotiapadon b ahownby tbc fact that 
dividoo surgeon* and others nnifonnly peak of the 
far greater efliciency m the lervl f the officers 
sent to them from medical officers training comps, 
as compared with Ihoee direct from dvO life 
They have sjaumed thdr new duties with conSdcnco 
and ability The line officers most fa ■orably com- 
ment upon It FinaHv the medical officers who 
have be« mduated from the training campa them 
selves realize the great piacticaJ vahie of th dr 
instrualon, and arc wnting back very many letten 
of appreoatio and to the rtaffi of instructors. 
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LABORATORIES IN THE ARMY 

Bt Colotox F F RUSSELL, ILC U^J^ 


T he fubiect of kboratoricfl in the army U one 
which doa not lend itself to much that is 
either new or novel a description of on army 
laboratory would not differ matcnally from that 
In a dvil institution- 

At the present time, we are confronted with the 
proccM of expansion rather than with the introduc 
tton of new principles. None of the problems con 
fronting us in this country 11 new In pnndnie al 
though the association of \ cry large numbers of young 
men of susceptible age will no doubt force ns to find 
snnpler and Jess cumbersome methods of control of 
Infectious diseases than we now have. Our efforts 
will be to put into practice everywhere the prln 
dples which we now carry out eflectiiely only In 
our larger dtles Since the days of General Stem 
bc^ every mflitary hospital has been provided 
with a suitable room and a standard outfit of 
apparatus for laborato^ work In 1803 after tho 
World 8 Fair here In Chicay> the Army Medical 
Corps grhlbit was sent to Washington and with 
that apparatus os a nudeus an Army Medical 
School was started under &fa|or U alter 'Reed, who 
had James Carroll as tus asastant At its begin 
ning the school consisted merely of Walter Re^ a 
laboratory As time went on the present Army 
Medtcal School grew up around the laboratory 
which has always remaioM the prlndpol part of the 
course. Walter Reed and his successor* have trained 
tD the new men In the regular corps since 1893 with 
the exception of two year* — tho time of the 
Spanish war 

Out next step was token about 1909 when the 
department la^mtories were fir*t orgonfted to 
meet the call for more spedalixed technical *ervicc. 
It had been shown that It was not enough to fit iq) a 
laboratory In every post hospital that there were 
many sorts of work reouiring a high degree of tech 
deal ikm, which could oe done by special laboratory 
men and that the general surgeon and the general 
practitioner had neither the time ooe training U> 
make tho newer tests Department laboratories 
have been established now from time to time and 
they are now working in Manila, San Franasco San 
Antomo Atlanta Fort Leavenworth Washington, 
Sid Ancon Canal Zona Since last aprihg these 
Inititntlons have expanded greatly and all ore now 
Urge Institutions with stafli of six to twenty men or 
more. Up to the present time they have t>een our 
ptindpal reliance lor technical wort, and will con- 
tinue to bo until tho new cantoomeat laboratories 
■re TTorking smoothly In these laboratories, w© 
have done Vt aajennann and other complement 
fixation reactions since 1909 Most tissue examina 
tlons sU tho medlco-lffisl work and many of tho 
water examinations biood cultures and typhofd 


carrier work have boon made In such place*. It is 
possible to lommariie the scope of the work of the 
department laboratories by stating that thw have 
done all and any sort of laboratory work whltm could 
be done with specimens sent through the malls. 

The new work has been the catabHshment of new 
and adequate laboratories In the semi-permanenr 
cantonments of the National Army anH National 
Guard and at the general hospitals which are 
gradually coming Into being at the older army posts 
throughout the country 

Tbe new amtonmenti have a population of from 
20 to 40 thousand or more with a camp ho^tal 
large enough to caro for 3 per cent of the population. 
The laboratory therefore must be able to handle 
the public henlth work of a community of that sixe 
and also to do the cHnfail laboratory work for a 
lam general hospital 

The problem of equlppiag and developing a 
laboratory is never a simple one — even in times of 
peace The demand for laboratory furniture Is not 
great and apparatns and many articles have here- 
tofore been imported from France and particularly 
from Germany The meet difficult problem there- 
fore has been to obtain apparatus and reagents in 
suiikient quantity The original hst of supplies 
called for an eipendjture of about $1200 00 for each 
of fifty places and the construction of a special 
building for laboratory purposes at these hosptals. 
The pnnapal articles have been delivered at all 
caotonfflcnts and additional supplies are bong for 
mshed as rapidly as they can be manufactured 
Good men have volnntcerisd and have entered the 
semce In large number* and at the present time, It 
IS possible to furnish three to five trained laboratory 
men to all of the laboratories In the future, it may 
be diJBcult to do as wcH and recourse must be hod 
to the many trained laboratory workers who have 
not the degree of doctor of medidne, A way has 
been provided, through the newly created Sanitary 
Corps lo nse tne services of these trained men to the 
best advantage. In this country when it becomes 
necessary the Army can also use the services of the 
many highly trained women laboratory workers as 
dvD service employees Many have already vol 
unteered, and wnen the time comes they can help 
materially m our work in this country 

The character of the work done In these army 
laboratories wDl not differ from that done In dviI 
institutions. A msniial of technique is being pub- 
llahed which wiB help to itandardiac the work done 
m ^ddy tejieratea port* of tho country The 
work of the laboratories will fall naturally mto two 
dasses clinical pathology for diagncafa In connection 
with the work of the surgeons and Internists In the 
camp hospital, and public heaith work for the 
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*inlur> mspectorv with th troop* th*t Is routine 
utler ctitTUiuitloiB the examiiiatKin of curien of 
iiphth n* m mmp tii and Other Infertioui dbeme* 
On Item alooc f thu pubh health work will •erve 
to ^bow the larje number of CTamlnatkini whlA 
will be required that u th detection and treatment 
of th bool * rm omer from the South Probably 
not let! than miilion naminationJ fo hook worm 
will be eccMorv it we are to avo d the Inlrodoction 
t Fmju 1 err. haenae Fortunately the 
booL w rm [ robl m u aimple and b weD under 
itood an ! ur rd> difbcultle* wflj anae Irom Uuj 
great arm unt if * rL required 

Typh i and th paratyphoid feven have ceaaed 
to be ^eat problem in themadvea but the mere 
prepar r n f fl de t \’accine f milbona ol men 
ij not mall undertoLlng For almoat ten yean 
th \nii> ifcdi al School hai prepared all the 
V dn uacd 1 th aervlce 

\Jl f th larger placet have been eqmpped to 
make Wane naan tert to examine meotngococctia 
earners nd t llffcreotiato the aorerol type* f 
pncurminu Statuiard diagnoatK *era fo a^uli 
atiro teal will be furnahed f m the Army MedkaJ 
School t any kboratoey In cetieru *ay we 
b pe I bav the tame grade of v,ork done m all the 
cantonment v-hkh now earned out In the bettc 
but t uoDs in the cii> 

At the p eaefit tun we have three principal 
problem* nfronting ererv cnedicaJ odicer of the 
lervicea the cool oT f venereal diacaaea. of pn q 
monia and f meelngitit complet and cordial 
o-opefatuin of all ti neceoarv to achieve euceea*. 
The army within it caoipa hu developed a fairly 
effect V method f coatrolHag venereal diaeoae* by 


mean* of prophylactic treatment and dlidfJinarT 
meaaure* which calU for concerted actioci f both 
the line officer and the medical officer lu fucce* 
win depend upon the care with which It b carried 
out and medical of&cen can contribute materially 
to the Jtrrngth of our armJe* if they will give ai 
much time and care to the treatment of Ttnareol 
as they tie now accmlomed to five to Im 
common disease* 

Abroad and at the front the problem U a little 
different and a lorfe number of small. mohOe 
lobomt rles have been fumbhed in adaitfon i 
those fumbhed each army coqn and etch amn 
and to each of the base a^ general hospitals, in 
these vanom institutions proviaioE has been made, 
hnt for the routine work, and secc d for rcK ard j 
and w* may hope that solution of old problems may 
be slmpllffed and new problems as tner arise may 
be solved on the spot- aloch vrorl has already been 
done as you know on the new diseases ^ thb 
war 

In conduslcm, I wish to say that wcD trslned 
Uboratory men have vtjluntetftd throuffeoct the 
lenglb a^ breadth of the land to perform laben 
lory service cer any other service far which pwn 
were needed Research and leechinf InoUtutioits 
have also offered onanimouily the toe of their 
lanhile* for work sod for teiuJifnf and there b 
ever>»he e the wish and tie will to do evay i hinf 
humanly possible to mole our camp* and canton 
me t belter than %e have ever had thesn before. 
All of 0* who have worked under Surgeon GeaenJ 
Cforgas and hare learned hb methods have cooe to 
have cDDhdcDC In the future of the hlcdhaJ Cocp* 
of the Arm) under hb charge 


EXTRA CANTONMENT ZONES 
rt raa^iond b rosDiCk 

CkiKmu, «■ Tcum* Oap AftiniMi 


T he Commitnon on Training Camp Activities 
mo* appointed bv Secretary f War Baker in 
April, 0 very shortly after war was de- 
clared. lu purpose was twofold t supply the 
nnrmsiitle* f hie t ncari) a mfllLm a half 
young men m training amp* and to keep the co- 
rirons f those camp* dean and wholesome 
On May 8 gi; Co gres* pa»ed the act pri>- 
vWlug f the National Army Thb act dedared 
that prostitutun and aicobol were not nly not 
necessoT) to maintain th* effidenev and m rale 
of the Army but were highly dcstruclive to them. 
Past ciperfcEu.c has ( ed aodunvdy that dc 
baochcry od loose living among soldlen at mo- 
bllixatloD points has in part esuJtcd froso lack of 
opportunitJes for wholesome amusemenL Tie 
veoere*! disease, which has resulted from Hich 
mbuse f leisure time has cooxtituted In the past 
and constitutes today ne of the big prohlenu with 


wbicfa armies must face in maintaining their effi 
ciency In order to correct these conditions the 
Commmloa has devoted Itscli to the e-ettahCih- 
meat as far as poaalble ol the Doimal dstioiis of 
Ilf whOe at the am« dme dcUvenng sledgehammer 
blows at these who bad mobiUx^ In the com 
munltlcs suiTounding such camps for the purpose 
f cTploltlcg the toldien by appealing to bis baser 
Instincts and pasatons. 

To great extent the Commb*inn has employed 
In these two important activities the msenirwry 
f organliatioQS and ageodes bortofore interested 
along uch lines. Except where necessary It bos 
not created any new machinery 

To the Young >Ieo s Christian Association and 
the Knl^ts of CeJombus f r inslance. the Cofu- 
mbslon has looked to supply a lute snare f the 
clnb life and entertainment frulAr th training 
ewinp* To the American library As*ociatjon, u 
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hai Inatinctlvcly turned for an adequate supply of 
books and reading fnciliUcs for the troops To 
organize the social and recreational hCc of the com 
mtinities adjacent to the tmininc camps the Com 
mission enlisted the service* of the Playground and 
Recreation Association of Amenca trhidj has placed 
representatives In o\cr one hundred such com 
raunltfes and has harnessed the lodges churchc* 
dabs and other local groupa and organizations 
with the men in the camps So too such agenacs 
as the Tni\ elers Aid Soaety and the \ oung Men • 
Christian Association have been brought into pla> 
in connection with the community prohlcm. 

Repressive work In dealing with vlaous con 
ditions 13 handled b> direct representatives of the 
Comminioa, with whom are co-opentlng such 
orgamiations as the Committee of Fourteen of 
New York the Watch and Ward Soaety of New 
England the Committee of Fifteen of Chicago 
the Bureau of Social Hygiene of New >ork an I 
the American Social Hygiene Association. Loial 
police organizatkms and shaiffs os well as the 
machinery of the Department of Justice and the 
Military Ihovoet Guanls. have been utilized in this 
work The special problem arising from the prev 
ence of young girls in the vionity of the camp* u 
handled by the Young Womens Chnsuan Assoda 
tion and bv a Comimttee on Pmtectlve Work at 
tached to the Commiisioo. 

\Mthin the camps. In addition to the facHltie* 
already mentioned the Commiscon has appointed 
sports directors boring Instructors song leaden 
and dramatic entertainment managers Theaters 
are being erected in each cantonment for the ex 
hiblUon of regular dramatic performance* and 
special facDities have been provided for the produc 
tIoQ of moving pictures vaudevlUe and other forms 
of amusement Divisional exchange ofbeer* ap- 
pointed by the Commission, one in each camp are 
sopmntendmg the operadon of the regunentoJ 
Post Exchange*, or loldiers co-operative store* 

It will thus be seen that the work of the Com 
mission, both in Its constructive and law enforcement 
activities constitutes one gigantic piece of pre- 
ventive medldne. 'Ihe Surgeon General of the 
Army has so far recognized this fact as to aimint 
and delegate to the Commlsrioo on Training Camp 
Activitic* a number of aanitary corps lieutenants 
who are now stationed in the firid and are ossisUng 
the Commission in securing the co-operation 01 
commumtie* in this program. 

As concrete examples of what has been accom 
plohed may be mentioned the dosing of red light 
diitncti In the following due* Deming New Mei 
ico. El Paso Waco San Antonio Fort Worth 
XM Houston, Texas Hattiesburg Mtssbsippl 
Spartanburg, South Carolina Norfdk and Peters 
bnrg Virginia Jacksonville, Florida Ale x a ndri a , 
Louisiana Savannah Georgia Charle*ton, Colum 
bia, and GreenvUlo, South Carolina Douglas 
Ar^na LoubviUc, Kentucky and Montgomery 
Alabama New Orlenns has passed an ordinance 


which will wipe out it* red Ught district on or obont 
November 15 Many dtiea in which no red light 
districts were forraerh tolerated have at the in 
itance of the Commission abolished their open 
houses of prostitution. 

In addition, the laws against vice have been 
strengthened m manj ades at the suggestion of the 
Commission s representatives, and the machinery 
for the enforcement of those laws has been geared 
up to a higher notch of efBdcncy In Coluornla 
and -VikarBas State Military iVdfare Commis- 
sions have been appointed by the Govemor* of 
those State* at the instigation of representative* 
of this CommimOD and executive secretane* have 
been appointed to carry on the work of vice re- 
pression. 

I am happy to report that in every instance 
where bad conditions have been brought to the 
attention of state and muniapai ofEozus and the 
doirc of the Government made dear to these ofB 
doU that these conditions should be improved 
prompt and cheerful compliance with such requests 
has been forthcoming 

The whole program for the protection of the 
ofhccri and men of the Army and Navy from the 
moral and ph>'*icaj conLamination of vice and 
drunkenness depends to a great extent on the co> 
operauon of the medical profewion. Mach of the 
misinfonnatiotL, under which the avenge nisr i if 
laboring originated with those doctor* who in the 
past have advised and medical quacks who still 
advise men that coDiinence is harmful and that 
fLjminftl etmsnons result m lost manhood and that 
regular sexual intercourse is necessary to health 

The exaa opposite is the truth a* evidenced by 
the statement ilgocd by 300 of the foremost ph\-*i 
dans of the country whl^ statement was published 
in the pamphlet entitled. The Physician t An 
swer some few years ago This statement de- 
clared that In the opinioD of these pb3'siciaQs there 
was no evidence in enstenco that continence v.’os 
Incompatible with health. A still stronger state- 
ment was contained In the resolutions of a mmflar 
body ol physidans called into consuJtatwn by the 
General Medical Board of the Council 0/ National 
Defense, which statement was embodied in rcsolu 
tions which were approved by the advisory com 
mission of the Council of National Defense, and 
finally approved April ai 1917 "niese resolutions 
conUdned the statement that the departments of 
War and Navy offidalJy recognized that iciuaJ 
continence b compatible with health and that It b 
the be»t prcvtnlKm of v e ner ea l infections TW 
months later the House of Delegates of the American 
Medical Association unanimouslv adopted ■linilnr 
resolution* containmg the following paragraphs 

Therefore, be It raolird. ITiat the Aaenaoi iledloJ 
Assodntloa endoms the sctlons of Congmt and the Coun- 
cil of Nitlonal Defenje and commends the foOowinc for 
the for a proeran of aNdl activities 

Tbit sexual coctinencebcompitible with health and 
b the best prevention of venereal Infcctsons, 
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Tlai tfpi be tikai t wird tbe cndicatkA of 
eacTcaJ IsfectloQi llirough the rrpimioa piottltottoa, 
tud b the pTminaii of tmuUe rccmtkiant lidHtie*. the 
CDstroi of ■I'-rjw'hr cfrlnii aod other efiectitv r g ramf t i 
These rctolutkiiij were passed on June 7 19 7 
In iplte of the fact that the vast preponderince 
of inteUiMt medical opuuon of this country Is thoa 
on record that continence Is entirely compatible with 
health, and In fact its only auro guarantee from 
vener^ 'fi*'***^ there are tiQ some doctors, both 
within and witbont the service who believe in the 
old utaom doctrines of self-indulgence. 

Proadtuti n and Its twin brother dmnkennesa 
are fait becommg anachronlimi In a ceneratioo 
rr iholl proboblv regard them ti rebel fbarbarisiD 
finii wonder how anv community could ever have 
tolerated a natetn whkh took lu h tffnble toll of 
health happuieai and life tself — that destroyed 
the tyes of the neaborn babe in the arms of Its 
hearttimten moth r — that a ccLed the health of 
that m ther and made her unable to bear other 
healthy children — that Oiled our uuane asyinma 
jalli and hospitals and left behind t a trail 0/ 
sodal dovaitati n awful to ontemplate. 

T^e ainmnj of tha aar will depend opo the 
ability of the aides t maintain their armies at a 
high standard of e£lidc cr If the American Armv 
and N vy (ufer u personnel t be contaAinaied 
by eneml dtsesie dH therefore locapantated 


for semce to anywhere near the extent rhir the 
men of tha service hare been contaminated and 
Incapadtated in past wars oar service to the canse 
of humanity will no far short of our herpes becaose 
our forces will be serionily depleted, 610 war wfQ 
drag on, and thousands of soldiers and tailors wlD 
be oeedlcsily sacriSced before we and onr allies 
can force a lasting peace upon the Ralscx 

Wo are fighting for the safety of democracy It 
(s our task also to make democracy worth fi^tlni 
for Those who oppose us In otir war on ria au 
drunkenness are attempting to make of demoaracr 
a synoDym for licenie ana sclf-fodulgeiice wfaicn 
Id the e^ always esults in anarchy 
\\ e stand for a democracy whkh while recognli 
mg msDS inherent nght to a measure of self 
govemmeat inalsts that that right cama with It 
obtigntlona to the State, most sacred in ■~hT«it<»f 
Those obligations remifre the individual to ctub 
his posdoDs and exarise self>restraint in order that 
the institution of the family which b the fotmtaln* 
head of the State and from which spring all of our 
Doblest insplrmtd ns »h»ll remain pure and unde- 
filed Icailapontbemedkalprofesskm bothwithln 
andaithutih lervxe t stand by us In thb effort 
to keep (be Vnov and Navy dean and e:SdeQU If 
social and economic coouderationa will not suffice 
to secure ths co-opsation I urge It open coosidoa 
tlore of humanity and potriobsiD 


THE CXJNTROL OF VENEREAL DISEASES 

B II jai TVILLLOI F SNOW il R.C U,SA. 
Cnsniim, fctWr— ati» «a Dmbm. Ow 0«1 kftdaal Own I c< N 


W AR waa dedared April s On AprQ 7 the 
CoancQ f Nttiood Defense adopted the 
foIlowlQg resuluDOQS after a beanng par 
udpiated in by the members of ih Cooewm th 
Ad\dscry Commissi n, the General Stedical BoanL 
and the three Surgeons General f the Dnlteo 
Stales 

Wnu AS ▼VDCreal infections are assona the mnit 
serious wl dfsabJlni diseases to nhkh the wilflifT and 
Milor re bablt sod 

WiixaLis tbev coQsntvte grave men^ to the aeff 
pep^uon, 

THixEroan, be t rtsc4 ed, Tlut the foQowmg rectao- 
m eadaticos of tbe Cpcoetal lleda^ Board be sripTO>cd 
for mbm^wk* t the DqiirtmaitJ of War aod Navy for 
fuMaDcv 

That ths DepajtBaenti of t\ar and N vy offidsllr 
ircofDLSe that wttmI coonaeoce is compatible idth healtii 
Slid that t is Che best prereetioc of eoereal infections. 

That the Departinents cl War and N tv take stem 
t ward tha |SLiiutiaa of eoe rea l mfecdoas thro^h uw 
enrhak'n of prostjt tea within an effective eooe surttnind 
bf aS places uodet their coatmf, sod by the peunsioB of 
sartable recreatioosl facilities, the rmim J of the use oi 
a lmho fL dnrii and ther effective measorei. (By 
separate resofutm, the dimlnatkm of aict^Khc beirr^^ 
frm catnpa od rorrcrmidmg aonet waa fe n i n nwTwteH ) 


) Thai Ibwe departmenu dopt pfaos for cootrof ef 
TeoereaJ nftcuons through spenaJ dJriilons of their 
mrdica] am acts 

Th brst of these recommendationa has been 
carried utit through the pr ess platform on every 
aoiiahle occaaioQ by the President the secretaries 
of War and Navy the chiefs of staff aod the Sur 
geoDfGoieraJ Secretary I^ni^ you heard express 
bis pftuoQ o! the Importance ol tbli problem last 
□igfaL Secretary Baler la an open letter to the 
govemora of all th states said 
Our responsibility In this matter Is not open to ciisiaJjno. 
We caoDot aQow thM > oung men moat of a bom will hSTt 
been drafted to service, to ba sunuun ded by ridna sad 
demoniliiiQg oi i Lu aniait, dot aa are tore anything 
undope which aQ protect them from unhealthy tnJnwvas 
and crude forms of traptslkai. Not only hart we an 
inescapahie nwponaJhlTIW in this swtter t the fimffVi 
sod I mniiiiinlrW [na which ynung men axe selacted, 
but, from tbe staodpchit of our doty and our dcfriTiilo*- 
ttoitp crests an effiggpt arm y w« are bound, as mffltsry 
necesaity to do nei f t hlng la our power t praroots the 
health and ccuamt uM vitality U tea "im tn tbe trsfitrg 

I drtsrmined our oew tiiintng as aefl 

tha m ii iiinliwg cones within s effcctlva rsdna. shall 
not be pfaccs of temptsUou and peril 
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Win you pro emest coniidcration to this matter In 
yotu partkoLu ftnte? I tm confklent that moch con be 
dcoe to aroQM the dtles and towns to an appreoatfan ol 
thdr rtsponsIbQity for clean conditions ainl I wonki 
ftnest uut, throu^ mch channels as may present them- 
sdra to you you imprea upon these conimunltiea their 
patriotic opportiinlU In this matter I would further 
fOKSest that as on Intettral port of the war machinery 

C Couadl make Itscif remmslbie for seeing that the 
of ycroT State and of Conffreaa in respect to theie 
maUen are stricUv enforced. This relates not only to 
the camps establiibcd under Federal authority both the 
pc es ent ofGcers timlnlnc camps and the divulonal training 
amM soon to be opened but to the more o less temporary 
moUliiaUoQ points of the national guard onita. It relates 
too as I have Indicated to the large centcra Umnigh 
which soMiets wfQ constantly be passing in transit to other 
points. 

As emtly as 1915 Admiral Brakted prepared for 
the Navy with the approval of the Secretary a 
program essentially along the lines now uDder 
consideration. Surgeon General Gorgas in a recent 
address said 


It b the purpose of aH the military medical estabUsb- 
ment to dlrort ita efforta toward teeplng m many men as 
poolble for as long a tjma u posalhle in the 6gbung force 
Obviously therefore the medical department of the army 
Is deeply concerned In every cflort of education recreation 
hw worcement, and treatment which will reduce the 
ooa-eEfecthre rate of venereal diseases These four Hoe* 
of attack coutitnte the for the program of combating 
these diseases which will be earned out by the army 
It b hoped that the civil aalboritki wili slmultaneoaily 
place the pr og ram In operation. 

In another statement bned by the Surgeon Gen 
eral ■ ofGce it is pointed out that neither the meas- 
ures wi thin the militarv catabUshmoat nor the sup- 
ple mentary measures in specified xones can achieve 
the largest success without the full co-opemllon of 
civil authorities In enforcing such equivalent 
measures in all communities accessible to the per 
sound of the army These Ofe but Ulustratlons of 
the efforts of every chid government officer con 
cemed to place thb proWem and ita solution 
•quaxdy before the American people. 

The second of the original recommendations has 
been met by Congress through empowenng the 
President and Secretory of ^\ar to establish sonea 
about military camps and to make regulations for 
the elimination of prostitution and olctibol tbere- 
fontu 

The third recommendation has been met by the 
creation of the foDowing adminbtrative faeflitJes 
I Commlailon on Training Camp Activities 
3 Section on Venereal Dbcases of the Infectious 
Disease Division of the Surgeon Gencrai b Office 
3 Advisory Committee on the Treotment of 
Genitourinary »rid Venereal Disesflcs. (The 
Navy deab with thk problem through its Boreou of 
H:raeno and Sanitation.) 

The Commisalon on Training Camp Activities 
directs every effort toward preventing exposure to 
infection the Surgeon General s office directs 


every effort toward preventing the devdopment of 
infection or the ravages of the dbeoses^and trans- 
misdon to others bv infected men. 

There remains the dvfl professions part namdy 
ainularly to control the carriers in the communities. 
It b to thb task that the Committee on State 
Activities b addressing itself In an effort to arouse 
the medical profession of America to Its respon 
albihty in combating thb last of the great pbgues 
which take their toll of human lives and hapjjinesi 
practically unchallenged. 

The reading of a letter adopted this afternoon 
for sending to the State Comrnlttees best outhnes 
the avilwn progr a m to be advocated 

To gl T effect to the appUcatlon of the venereal 
program the following •>Tlabtis of administrative detallj 
should be promulgated 

1 The reporting of cases of syphilis and gonococcus 
infection to the besith ofDceis oi jurisdiction sbcrald be 
immediate and under the foOowing conditions 

a Tbt physician may report each or any case by a key 
number instr^ of the name, provided be declares hlmseif 
responsible for instructing the patient in the methods of 

E reventing dbsemmatkm of the disease Insuring proper 
ving and « orking cond tiona, securing the aamlnatko of 
apded memben ol the poriestt family or ajsodates, 
and for inducrag the patient to accept continuots trent 
meot and fupervbioD until no longer a carrier provided 
further that be sgraes to report pttanptly to tlw health 
ofLcer the name oLd address ol ea^ patient who does not 
fully carrv out the Instructkini ghm hfm. 

b Tbe phyilclsn may report each or any case by 
and address gpoc beginning treatment prtnnded the 
patient is told that such reporting will be a coodiUon of 
the pbviiclan s sttendinf the case. Under these conditions 
the health officer becomes ropocadbfe ferr inttnxffom of 
tbe paijcot and prolectkm of the cocnmimity 
c. The health officer must observe the tan^ profes- 
tlonaJ care in protectini tbe patient from pohQdty that is 
cterdsed by to private physician and w^ proceed with 
investigalh^ of suspected lod of infection and to beta 
tlon of infectious pwsons with due regard for protecting 
the rights of indn-fchala, t bring understoou that all 
records ora confidential and not open to to public. 

I Tbe reporting of sources of Infection to the health 
officers of JuTtsdktioii under the foflowlDg cooditlacs 

a. The acknowledged prostitute murt be reported bj 
name and address. 

b. An infectious person who is not a prostitute may 
be reported by a key number, provided the phj-iidan 
con assure the health officer that such person b under 
tiratment, and give tbe pnmr of the aft^rwHin^ ph>sidan 
U not hunseff trcnbng soch patient at the rime. 

c. Tbe patient who knows the sourc e of his infection 
bat desires to avoid givlDg the name and address to hb 
pbyildan may provide evidence that the caoicr bos 
actoallv come under treatment b> a phyaidin or dloie- 
3 The reporting of monthly summones of under 
treatment, and epidcmiologkil data required by the 
health offim- 

a. Tbe physidan must report monthly on forms sup- 
plied him by to bcalth officer the number of cases of 
■yphllb and gono co ccus Infections be has treated, together 
sdth such data at may be osefnl In combating these d^ses 
through g cnc io l administrative measures. 

b The physidan who iaffs to comply with inks and 
Tcgulatlons for tbe combating of veoerw disesjes may be 
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debuTrd frttni the prrvilefei kbontcrv IwgTvmtt, 
Hid other upplia in iddlUon t tsy peoeltfet 
proikied by bw 

4 Tto provaio cA (rro laljoTttorv djniriic»b ekk f 
bcpth wT^ilb* tnd gocwxocciM uifcctiofli, t rt*t dty oc 
pc+vmte «pcn»e 

5 Tb: prm aua o/ adnxny »UtX)Di lo bodi men end 
voeteo. mbirc mlorrmlicm coiKoiilng eypbih* Uid 
toooo j c c u* infcctkci* may be obtained and cUoKai enia- 
UNtiona may be made mben nee ra miy 

0 provtnoa d dequate di^xntuy tacflitk* 

7 Tbc proMDOD d deqnate boapital facOItiea for 
yvi tipo tm tequlnna ^sapiUl care t thnr own weU te o 
the protecttoo of othen 

\VneTe the MoiaPoo of nch camera ia fomad n e c rir y 
the hojpttal tTM i-mm t ihcrald be istenihre and t public 

8 The provman of as adequat vupply of free wivar 
aa or ta eqtdvmiaita and of other drofa required in the 
treatcneiit of ayphUb and e uauc occat isicctMO caaea. 

■uiaUe under cotkliuona which moy be apecihed by tba 
health depHlmenta ( phytioana, (Ikpefta-inem, and 
hoipitali co-operaunf in ahortenins the infectian polod 
of caaa [eporied br name and ddreaa 

t) The proiiatoa of pampHeta, cards and mctroctlon 
form lettera for fofknr-up of IndHT efent paiiesti and otber 
devtcea iyt aitbf,tng the pbnKiaA in con:pl>ln8 with the 
requirmoenta of the heal to aqMJtment 

The enactment of trr oeccaaary kwa, ordutancea 
or repiktioaa lor procnotiac the reportlsf and proper 
trrjtfomt of pbiH* and foaoctKina LnfecUooa, for 
protecting the psyaklu fracn damage nn*« In cooiplyinf 
wuh BKh refnilUCOB fnr I he mertieal 

from tha fim of medicine for UmUaf the ctncpat t 
dspes^DK pr i»mp tiorM (or !>'■*■»> wdoen by 

tayBoana for protecbQQ the privacy of aQ 
reports and records 

Dk c opentan of all dril thonuea In 
with typUBs and (cdococcib lafectra on the *aae bask 
ai tint lor other coauDtnucahte daeaaea T thkendtbe 
aarinince of the medaal profeauoo k ealuabk In iBetad> 


ntlngeuspected fod of infection, etamtnatlop of mnleanl 
female pnaoneta charted with aiaorderfy coodoct or ea- 
fiancy the chfrl-int of the mimtioo of cerrlm from om 
mmitimib y to ancuer sd Ixrre II the cdocatfen cf 
tbdr patiesta and the pubOc opoa the catses and con- 
sequences of these d ia e a in. 

\a nwn«l war measure the agreement of afl 
phyaidani to rehae to treat cm or o£cen la nnlfom 
without reporting the fact to the proper military medical 
officer ana t co opeiat I er tr y way in ptroawtisg lie 
KDvemmenC pregram (or lowering the non-cffcctiTC tale 
fnnn renereal among the Army and rj per 

soond of the United Statea. 

As farther tpctlBl messorc for the period of the war 
the comnuttee oa state tclirlClct recommends the appoint 
ment of qualified fpedaikts in the treatment of sypbffii 
and gooDCOCcus ufectioss as advteoty commlUees to the 
state and mamcipal health offictn tM activities of soch 
advisory committees to be cnnclated by the }oiai soper 
vkicn of the Stat Defease Connell Ceranrlttees oa KeaHli 
and the Stale Comnuttees of the MaQcal Sectloa of the 
Coandl of National Deftase. 

la rder to vead any pOMlbl rnkjiiaUiaJaryTreig that 
may artae aa to the tUtnu of health officers on the qoes- 
dost of the tolentjCBi by ladlrect acquiesccncn br vice 
by bealtb departments, winch has aometimes bOowed 
si^ medical inspectioa and treatment, co-cperatloa 
should be oflered and gi ve n by health o fficer s and phyilciaas 
to flat or ffiunidpel cfUdak and cittams who are rapoa- 
nble for the it p r easi ve kw caforeexoait measores agiiast 
cnmiiwTaallnd vice. 

Almogt twesty yean ago cmr bdored aod 
honored Suifeoo GecenJ stood bdore the Ush ol 
endkadng yt£t>« Irrer yet he did not ffinfti nor 
•Tofd hu cfpoBsbdity today be lUadi b ef ore 
this creftt pcrratJre medtcdiie preblm, iind docs 
not flinch nor avoid Us respoBtfbllky It b for 
yoo, the leaden of ihemedlcaipeofaslonef Afiierlea, 
to foUov bb example. 
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GENFRAL SURGERY 

Bv ilAjOT aiARLES H MAYO MJl C 


I N thb great war which Is prc eminently saen 
tific in every department as it has been fought 
In the Qir on earth and in and under the 
»^ter medicine feds very proud of iU achieve 
ments Only through medicine has it been possible 
with the cnonncrus numbers of men In ihe field to 
cany on the war for three jean Had it not been 
for medical efficiency the war would ha\e been 
terminated long ago from the same causes which 
have tenmnated wan in the post through ditinv 
and Infection We wonld possibly ^\e had 
hroaght upon ua a very unsatisfactory peace which 
would be for worse than no peace at all TTirough 
DiedKal efficiency the war wfll be carried on to a 
final termination which will end the wan of the 
present age and democracy will be safe in the 
wodd 

When war was first declared the medical men of 
our country responded to the cry for aid to the 
call of humanity Pxobablv two thousand of our 
pofeaswm have been at work In England hundreds 
cave helped In France In Serbia in Russia and In 
Italy and also I might tay some few hundred in 
Gennanv We have thus among us men who 
have gamed the InteUigence derived from more than 
three yean of work and this Is a great aid to the 
Strr^n General 

We fed very prond that after war was declared 
the first contingent representing the United State* 
to go abroad was a medi^ one headed by Major 
George W Crfle 

We are proud from a medical standpobt bat 
not from a bumamtaiian stondpomt that Ger 
mauy^ recognUes us by dropping bombs on our 
hospitals we are proud too t^t we are returning 
In excess of 80 per cent of the injured back to the 
front 

It is unfortunate that the medical profe»sion ha* 
not quite the rant to accomplish the thing* that 
today we are able to accomplish that our people 
are very ranch opposed to making changes m rank, 
and still hold to the rules established during the 
War of Independence. One remembers that Wash 
Inrton did not even become a general that Grant 
<lid not become a general until after the war and 
then ft wa* an act of Congress that gave him the 
r^nk as a reword of merit So also was Sherman 
made a general and Shendan. and now two more 
have received the rank. It Is extraordinary that 
^hli great country ea rkh as any two countne* m 
the world should base rank and the honors for work 
done In this war on the old time standards. 

We cannot go from this countrj other as medical 
or army officer* with a rank whicK befits us properly 
to associate with the men representing France and 
England who are doing the same work It is to be 


hoped that this subject will be properiy adjusted 
when the new Annj of the United States Is formed. 

A few years ago the Medical Service in the Navy 
wot largdv a contract service This his been 
changed and in the first tk weeks after war was 
declared the entire Medical Service of the Navy 
was Idled and the officers rank with those of any 
other country m the world The Army ihould 
receive similar recognition not alone the Medical 
Dyiarlmcnt but the entire Army 

It IS fortunate for our country for our soldier*, 
and espeoalJy for the medlcaJ men that we have fn 
charge such a great man as Surgeon General Gorgas 
who is held in the highest possible esteem by the 
medical men of our country Congress haa honored 
him bj bestowing upon him the rank of Major 
General a rank hl^er than that given to the Chief 
of the Medical Semce of our Army 
As has been stated before the war Surgeon 
General Gorga* office consisted of only a few rooma. 
Now In one building there ore mote than one hun 
dred and fifty doctor* in unlfonn there are five 
hundred and fifty clerks and there Is an overflow 
into two more buildings 
So you can realise the fact some of you who have 
been delayed recoving your commiasloiis that there 
hu been earned on a tremendous amount of work 
in the Surgeon General s Department In the hon 
dlin g of sixteen thousand medical men. In order 
proi^y to place the applicants, it was neceasory to 
find out much concerning them as to their quail 
ficauona and standing and to plan for their military 
and special medical instrucUonwhen the time came to 
take care of one mllUon eight hundred thousand men 
in the camp* for the some conditions would have to 
be antldpated In the camp* as in any community of 
30000 to 55000 people. The Surgeon General, 
with the aid of the vanoui advisory departments in 
his office ha* been able to put on the itafi* of these 
hospitals of five hundred to twelve hundred beds 
eminent surgeons and professional men of the varf 
ott* ffpeoaltie* many of whom have been secured 
from our medical college* univemtics and largo 
hospitals 

The Surgeon General, with the aid of hi* deport 
ment officer* has derooped the greatest post 
graduate school of medldne In the world. 

Unfortunately many of our best medical men, 
of our best surgeons fail to rcaJlre the ncce*iJty of 
any mflitoiy trainmg yet most will admit the 
of the medical man s training In bosinesa and ad* 
Bait the necessity for accurate and uniform reports 

No measures are sanctioned In the Surgeon Gen- 
eral a office except those which have *to<^ the test 
of practice, and nave been approved In the medical 
leport* of the three j cars of warfare. 
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Some cuiiotu and ftiM >Utem«QU bive been 
midt u to tbe *i»eaili»ti. The ipecUliiU are doing 
a great wo k In tie Surgeon General g ofBc®, bnt tbey 
are going to do oactly the game wort tnero that 
they have done in cttiI practice in the hlatoiy of 
medidne In cair country 

ilodem medicine b now too great a atody to be 
compaaaed by one man. eicept in commonillet too 
imih to fuppoTt tpedaligta- The Surgeon General 
hag at hb command, prominent repreaeStatiTca ol 
the rariong ipedaluei at the head of deparUDoma 
and iuWepoxtmentg Jlany of the gp«ialifU In 
th Surgeon General g oflice have done much in 
advandng American medidne to the hi gh plane ft 
DOW occupleg 

The eCQcdg which have come back to ug ibow that 
in Over the T p fighting about o per cent 
receive bead Injunet of aome aort that in trench 
warfare, potglbly >o per cent recave nich mluriea 
There are about o per cent ( cheat in/urxea about 
6 per ent of abdominal Injuifea, and t5 per cent of 


the total cages on the average are fractnreg. A 
very large amount of the work la, thcrefoce, classed 
as genei^ gaifeiy 

Tie Surgical Unit then congfsta of a the 
•uigeon, np at the front giving hli first aid, dc 4 iig 
the best he can with few convenleacea the 

a tal farther back the d earing statfooi »nd 
7 the base and ipedal hogpltala 
The work of the General iledica] Board of the 
Couocfi of National Defense in charge o! lla}or 
firanklin Martin, a of the greatest value to the 
Sorgeon General a department. Through this 
Bo^ b developed medical inveatigaflon and com 
mittce detail wort, which upon completion b 
tamed ova- to the Surgeon General for action. 
Major Frank Slmpaon b a member of a nib-com- 
mittee of that moat Important comfliittee of pur 
chaaea and aupphea. Tnb committee co-ordinates 
the Dcedi f the Department and through It Is 
aecuTcd fofonnatioD concerning luppQei their cost 
avalUbihtv and manufsetorc 


KYJiH SURGhR\ 

By Ifsjo tVALTER a. PARKCR, M R C Di 
’rasi><DrTsaaSa/vwT<riik»DM>] O*:* •< hosm Oonat 0 S K. 


C OLONEL L\ STLR, » bo was t speak to you 
t Oight hag been detained in Usahingt n on 
duties inddeot t the v In hia baence 
the Surgeon General has directed me u> reproeot 
him a the program and to speak of the actfvfUa 
of the divbJoa f Surgsv of the Head Before 
t«Hng p the chaaianoo of thesobjeet ajaigaed Poe I 
wbh t en ets to the Preskfent a^ tn mbera of (he 
dlnlcai Gongresa of Surgeoog Colo el Lyatera 
appredatxm of your Invitation t appear on the 
program, and hb slncrr legr t that cannot be 
preaent and apeak to you on the lubject In which be 
U ao keenly Interested. He abo requeata me to 
voice hb appredati n for the advice dveo aod the 
sttutapce rendered him bv the Sab-CoimnI(tee n 
Ophthalmology of the C npcfl of National Dcfenaa. 

The sudden erpansion f the Medical Corpa of the 
Armj by the Incorporation of civilian phjilaans 
and furgeons aecessitatcd the considerate of new 
problems One of the first probleiM to be con- 
aldercd was to determine how to give the Array 
the benefit of the aervice* of those iraioed in a apedaJ 
branch of surgery and, at the aame time conatruct 
the necessary orgamxati n to make them effective 
from a mflitaiy tandpoint. 

At th beginning of ^e war It became the polW 
of the Surgeon Creneral to utilfae as far as potsfble 
the services of the turgeons In th Hfia of their 
specialty One of th atepa in carrying ont th(« 
policy was the grouping of those specially qombfied. 
Into a nnlt to bo kiwwn u D1 vblon of Surgery oi 
the Hold. The specialties which form this groop 
are ophthalmology oto 4 aryngology brain surgery 


and oral plastic aurgsv of the face. As toon as 
ihb pol cy became anowD the ipeicialata of the 
country dropped ibeir ehrctance to eota tbe 
service and willin^y accepted comnusalom In the 
Medfcal Reseive OarjA. 

In the office of tbe Sargeon General thb DMiioe 
as a whole b under the direction of LJeatetiant 
Colonel L>ito of the Regular Corps and to each 
sub-aectiun is aidgncd a member of the Medical 
Reserve Corps, 

The hrat duty of th division of the Sorgtry of the 
Bead was to lecur for the Surgeon General the 
names of a auffiaent numlMr of phyaLdani qualified 
to do the work, ah were willing to serve. In 
Some instances notably in brain surgery and oral 
plasdc lurgery there were not enough trained men 
available to meet the demand. To meet thb 
eojergdcy achoob have been established whtfe 
proUmmary training U given. Detafls of thb plan 
win be given later 

Through the actlvltica of thb dlvlilon 580 offices 
of the Medical Reserve C^oeps are now on doty or 
ready f r aervice. The number who have rign tfi e d 
their wflhngness t aerve b m re than twice that 
nizmbe boonld the war neceiiitate the training of 
an army f three tniJlloM of men, It b esdmated 
that the number of l u rgeo iis required by thb section 
alone wUl be .1043 

The metfadl profession has reaponded ao liberally 
to the call for sctvIcc, that the Surgeon General may 
reasonably cvpect to be aide to furnish that nonibo’ 
when the rimii cornea. 

Another specia] duty of the division has bed 
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to lu^gttt plAM and equipment and to advise on 
the penonnei for a special Head Hospital inth a 
capadtv of i 000 beds authorized by the Surgeon 
Gaeral to be erected and operated someirhere m 
France at the proper time. In this hospital will 
begin the first work of reconstruction. 

It fa the purpose of the Surgeon General to 
establish Bchoola of instruction for all the surgeons In 
the Cantonment Hospitals To assist In this work 
t ea che r s of known reputation have been assigned to 
take charge of the various divisions and textbook* 
dealing with the military aspect of each depwirtment 
arc bdng prepared 

The spirit shown b\ the men assigned to duty m 
a National Army and National Guard Cantonment 
hospital who have had to contend with the dis- 
coniforti incident to the development of a camp 
has been all that could be desired In no single 
instance ha* there been the slightest indication that 
they did not realize the emergency and make the 
best of the situation. 

In a few Instances requests for a higher rank have 


come to the heads of the various divisions It can 
bo said however that only in rare instances has 
servlco been refused because of the commission 
offered It fa not th^rovlnce of this division to 
issue commissions The Surgeon General au 
thorkes me to say that it 13 the policy of his office 
to give the higher rank to those of large experience 
who on entering the service are qualified to assume 
full control of the special rurgical service to which 
they have been assigned. To those m the lower 
grades it can be assured merit will be recognized 
and promotion given whenever it fa fitting to do *0 
If it fa proper at this time I shall as a Reserve 
Olheer take advantage of this opportunitj to 
acquaint the members of the medical prof«slon 
with the consideration shown by the Surgeon 
General and hfa officers of the ilcdlcal Corps Our 
inexperience In military affairs frequently leads to 
Inconvenience it not confusion, AU the officers 
hase been untiring in their efforts to set us n^ht, 
and to assist us in the performance of our vanoos 
duties 


BRAIN SURGERk 

Bt Captaim CHARLES BAGLEV Ja. MJLC D,S,A 
Ub-SetXkia oi Br^ Swi«T Dtrstai af 8wi«ry al tit Hfid, Offio at Seoitoa Ooasl. VSA. 


T he difficulty eipeneoced by the average 
dtixen In esUmatlng the gravity of the 
present war fa proportioned to the magnitude 
of the itruMle. Many dtizens seemingly entirely 
utfafied to loive the whole problem to other* have 
however quickly responded when requested to per 
form a personal daty in the giving of advice, money 
or even life. In the same way the physicians m 
common with others foiled to appre^tc the full 
force of duty until thdr great work was divided into 
small parts. The announcement by the Surgeon 
^^oneral of the Army that the medical departmeiit 
was to be divided into various spedal sections 
demonstrated dcariy the responsibility of the in 
dividual doctor In focusing carefully upon the 
special section of brain surgery one fa able to outline 
the responalbihties of a small group of surgeon* and 
find the way for ttiem to do their i^uU part. 

The wounds of war surgery of the ntfvoos system 
may be classified as follows 
I Tangential wounds in which the missile, 
®®i*Iiy a nfle bullet pwisscd tupcrficiaily to the 
bone leaving its mark citcmoDy in the form of • 
gutter with or without fracture or intracranial 

CD mph cation. 

3 Penetrating wounds in which the mfasne ha* 
passed immediately beneath the bone. In these 
case* the laceration of the dura and brain fa natural 
iy inevitable. Bone fragments may penetrate more 
or less deeply 

3 Direct localized blow* by fragments 
or shrapnel buUeti which have themselves failed 


to penetrate the skull, but neverthdeM have dnves 
ira^ents of bone deep into the brain. 

4 Penetrating wounds in which a mfasQe ho* 
entered and remained lodged in the brain rab- 
stancea. 

5 Cases in which a rifie bullet has passed across 
the cranial cavity the wounds of entry and edt 
being on opposite sides of the head, 

6 Concuarion of the spinal cord in many in 
stances not aasodaled with external sign* of in- 
joncs 

7 Compression of tho spinal cord when a de- 
ta^ed spicule of bone 1* driven Into the spinal cord 
these injuries frequently differing only in degree 
from those produced directly by a projectile. 

6 Ehrect localized Injuries resulting from frag 
ments of shell or thrapncl, In which there may ^ 
extensive local destruction and often a considerable 
n mount of blood clot. 

9 INounds or injuries of the peripheral nerves, 
of varying degrees again divided into a small 
group m which the nerve injury fa of primary im 

S ice, and a much larger group in whicn the 
ot nrighborhood structure fa of for greater 
ranee. 

The problem* in the care of this varied group of 
Injories mav be summed up os follon 

1 To reduce to a mfnimom that large group of 
raxf likely to end fatoUy within the first twenty four 
hours thi* to be sccomplisbed by comMtiog 
shock, and through what early rcvfalonal operative 
work may be Indicated. 
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j By c tnbating Infcctioo. Wc hare been 
told that u avUifation hai gcnermlJy been dranied 
hkockuard by the p e»«nt war ao surgery h« been 
dragged Irom the pedeiUJ of tuept to the mire of 
intEeptic surgerr Thb u to neurologic*] surfery 
t serious blo^ line the advances made In this 
branch during th piajt few yean have had to do 
chiefly with caio falling in the aseptic group In 
fa t a have been so defenselcai in the battle 
agalnit sepsis in surgerv of the central nervous sjra- 
tem, that httle attempt has been made to combat 
such common diseases as meniimtii 

3 The removal f foreign bodies r the acaxchlng 
for needles m the hayitaclL W e are told that many 
foreipi bodies li superficially but patienU * in 
miaulei deep in the lubatanoe of the brain do reach 
the surgeon and m st be Intdilgently handled. 
The X-ray b of tremeodous ajabtance not only In 
th localisation, but obo In directing the removal 
of fragments 'nie''glant magnet so valuable In 
th handling f moat of the metallic fo eign bodies 
has a limited value nd b capiahle f great harm 
The raultipliaty of these foreign bodies b perplex 
mg and hoi resulted In many being left behind after 
an apoarenily complet opmUon, to axote cn- 
cephallta alwetset fungi and aterde iraomadc 
cyit*. 

4 Uema: cerebri In a surrev of the llieratore 
numerous nicies sre found desenblag cnetbods of 
treating hemic erebri aad ue is ag^ Imprcaaed 
a th the backward (read f neurological aurfcnr 
hltnv soMien have died or ha\e bm aenousry 
crippled os a resole of thb lesion in spite f the 
fact that for several j-ears prior to the war not a 
■ingle coraphcai n f this sort occurred In the 
lar^t surgical neuroloficil cUak In thb country 

5 Bony defects of the skull, and crippled 
brains are not of Immediat Importance but 
are here menti ned tince they Indicate t a small 
degree the tremendous problem of recoastnicliaa 
which aill fall to th dlnsi n of brain surgery after 
the war In posaing I Imply mention epilepsy 
ailh an earnest plea that every poaaihle ffort be 
made to rcduc its o cc ui 'reoce- 

After thus grouping the »ork we are confronted 
with the fact that there are “ffy few oeurologlraLl 
surgeons The lack of spedal surgeons cannot b« 
accepted as tmal, an> more ih«n was the ctimt ulive 
slxe of our standing army at the outbreak of the war 
Th s-try small corps of neurologKal aorgeons must 
undergo the extraordinary expaitsIoQ now ao od- 
splcuons In aH branches of th service In what 
w*) can this emerg cy crpaniion be aicompliibed 
in the short time at our dbposal? Let us begin by 
grouping OUT fadlitla 

We are In pna teas ion of a spedal technique 
peculiar to surgyy of th nervoui ijatou 

} W have* small group of surgeons who poaacss 
thb spedal Iccbniqu some of this group bare *1- 
rcadv entered th bdd in France number of 
others are stQl In America manj f them carrying 
on their usual dut>es of civU life 


j There are numerous laboratories and rlfnlii 
all at the dbp os al of the Surgeon General of the 
Anny 

4. The literature b filled with the surgical et 
periences of on Allies and thb too b easy of 

access 

5 A great many surgeons who have b«H go^d 
training and possess extent Judgment many of 
them already 1 the Medical Reserre Corps of the 
army are capable and aililng to tmdertake thb 
special work if given an opportunltv further to fit 
Incmselves 

The first stn in the expansion of the corps 
Ekcccsaarily consisted in combining the teachers as 
epresented in group two and the students of group 
live bv utlhxlng uie teaching facilities of groups 
three nd four With this end In view a con- 
ference f the membas of group two was bdd Id 
W ashington, July *7 followed by simnsr con- 
ferences at late dates WTien tne needs were 
placed before Ihe members of this conferaice. It 
was evid at that their servicci and til the facilities 
of several um ersitics were at the disposal of the 
SurgeOD General \ plan wu outHo^ with the 
aim In view of seninag about *50 carefully selected 
caxHlkUtcs f nrurologxxl surgery from the lain 
QiunbcT of surgeons of the United States- To thu 
end lette' requeatieg the naioes of sorjeons 
qoalliied to undtflake th work, wus addressed to 
150 large bospltob and to mesbers of consulting 
boards appointed in every tot of the Union, Asa 
result about too nrgrons acre oominated. A 
questloDoire addressed to these aurgeems has rc> 
suited lA about ooo-hal/ of the eqnired nufflher 
•Mfying tbdr willingness to accept aerrice in the 
Medical Reserve Carps and to be dasdhed In the 
dlnaloD f brain STD^gtry The training of these 
sur g eons has been undertaken In a achool estab- 
lahra at the Univeraitv of Pennsytvaaio, under the 
directsoo of Pr Chaiica H Froaler with the aaabt 
aoce f iuch able men oa Dr SpiUer Dr Dorwnce 
Dr Ladiam Dr Welacnberg Dr de Schweinitx, 
and Dr ilffler liana are oow complete for the 
estabbobmont of a aimllar school in thb dty under 
the direction of Dr Dean Lewis, and with the aaabt 
ance f Dr Bcnaley Dr Carbon, Dr Uabtesd 
and Dr Hemck. A school will Liler bo eitah- 
Uibed in St Louia onder the direction of Dr 
Ernest Sochw and another In New 'iork u peter the 
direcUo f D Charles A. Ebberg The coersa b 
so arranged aa to deal partlculari> with the fonda 
mental subjects such aa anatomy physiology and 
tymptotnatofogy of the nerrous ajwtem. The 
necessary nuhtarv tealoing b being riven In the 
ran us cant nment b r»pftnl« and trolalag camps. 

After cedving Inteiai ■© fundamcptal training, 
these luigeona will be capabl of apedaJ cH D tr*l 
training In E ropo. Again, we wbh t make 
use of the available lim and of the service of the 
leaden f ncurolofical surgery already in Frapee 
by tstabhahing a school in the war tone. The 
definite deufli of thi* school it b hoped, will aoon 
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be completed by m officer of the section of Surgery 
of tltt He^ now on his way to France. After the 
completion of the training the furgeons will be 
anigned to the various hospitals according to the 
engendei of the service 

^\ith a view of pladng before the surgeons en- 
listed in the division of brain surgery the essential 
neurological knowledge contam^ In numeroos 
textbooks and current medical literature the Sor 
ceon General authorised the publication of a book. 
\Vith the ccMjperatlon of the library ol the Surgeon 
General and the various authors and publlwere 
mentioned In detail in the preface Major M G 
Seehg has completed War Surgery of lit Nerwur 
System a compact volume of 360 pages. The book 
his stimulated active Interest in neurological tur 
gery since the complex subject matter has In this 
been condensed. 

Because of the largo percentage of infected wounds 
and the of knowledge of combating iafecUon 
of the brain and spinal cord and their ccvcilna 
animut experimentation has been undertaken with 
the hope of determining 

I ihe best methods of draining of the sub- 
arachnoid sptce. 

a The enect of mechanical washing of the space 
and 
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$ The reaction of the nervous tissues to the 
various chemical reagents. 

Under the direction of Lieutenant Lewis H 
Weed this work has been carried on for two tanritht. 
At date he f'an only report progress and promise 
a more detailed report In a few weeks. 

The problem of neurological surgery, though only 
a small port of the combined work of the medical 
department is too great to be accomplished with 
out the full help of the medical profession. For over 
three months we have been steadily compiling a list 
of candidates and are still in need of surgeons. 

He work must be undertaken In an unselhsh 
and sclf-socrifidng mannej but, if properiy done, 
the compensation npon completion may be summeo 
up as fouows 

1 To the individual soldier the best service 
a To the medical department of the arm> a 
small part of the great ta^, well done 
3 To scientific research the advance that will 
necessarily come if all specimens are carefully 
preserved and correlated for postbeflum study 
4. To the civilian popolauon all the advantages 
incident to the wider oissemination of a broader 
surgical knowledge. 

5 To the individual surgeon, active In the work, 
the satisfaction of having done bis part 


OPHTRALinC SURGERY 

By llAjoa JAMES BORULEk Ja., MJLC. USA 

CkDBttl SIcdKsl Bovd, Cwadl 4 lUtkMl PefoM 


D r. FRANELIN MARTIN has requested me 
to outline for the Clinical Congress of Sur 
reons the work of the Sub-Committee on 
Ophthalmology of the Council of National Defense. 

This conimittee was authoiixed on April and 
on May 13 made its first report to the General Med 
leal Boari Since then without the Intermisskm 
of a single day It has been In Washington working 
in an advisory capacity on the many ophthalmo- 
lod^ problems ol the Army 
He committee s activities have been to varied 
that only the most Important can be considered 
tonighL 

A complete catalogoe of the neariy 0000 ophthal 
mologists in this country embodying the age, train 
Ing Qod eipeilence of every man, has been prepared 
After elimnatlng those who as teachers, individual 
workers In dependent communities and men of 
■map means and large family responsibihties, we 
have been able to hand to the Surgeon General the 
names of over 1400 men who have signified theur 
wiHingDess and are qualified to serve. Of th!« 
numbtf more than 300 have been commissioned Kwri 
more than too ordered to active duty 

e have studied the Surgeon General s plans for 
the organisation of the army hoepitali and where 
requested have made suggestions as to their per 


sound and the coulpmeDt necessary for eye work in 
the various estabh^ments e are delighted to 
say that many of our suggestions have met the 
Surgeon GeneraJ • hearty approval and we feel 
that when the American Army Is in the field the 
Surgeon General s plans for ophthalmic service wHI 
be found adequate. 

At the reouest of the Editorial Committee of the 
Council of National Defense, a small book has been 
written, the title of whkh will be Ophthalmic 
Mllllary Surgery with Chapters ou Trachoma and 
Malingering^ He visual requirements for the 
various services of the Army have been submitted 
to us for study and suggestions He glass which 
has been recommended for protecting goggles for 
aviators ambulance driven and soIdTeii has 
submitted to us for investigation. In response to a 
request we have suggested a glass which poeseases a 
sdective absorption of light waves for nse In 
blnoculan field glasses and range finders. 

k\e have caused to be manufactured for the first 
time in the U S the soda glass necessary in the 
manufacture of glass eyes which heretofore has been 
manufactured exclusively la Germany A member 
of this committee acting Independently has devised 
a plan for protecting eye* against injury which wo 
bweve will be of for reaching value. 
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DbcoTcriiw carfy tlie need for oofdlnation In 
the irork of iJl larseons dealing vllh Injgrie* to the 
head we vnggeated the (oxmation of a anb-committce 
on Oto-Ltimgology After their orgmixation we 
joined forcca and at the sugradon of thk joint 
committee the General Medkal Board added to the 
p>eTaoniKl a brain furgeoD and an oral face plastic 
tuigeon. This enlarged committee it known as the 
Committee on burgery f the Head. 

In the Snrgeon General I office there li a Dhdtlon 
of Snrgerv f the Head about which Major 
Parker has spoken. In order to co-ordinate the 
organisation «ork of the Armv Dhdilon and the 
advisorv work of the Council Committee the 
Surgeon General has placed In hli office, IMviuon 
Snrgerv of the Head serenJ tMtnbcn of the Council 
Committee and Lieut CoL T C Lyitcr chief of the 
Division of Surgery of the Head in the Sorgeon Gen 
crals olBc has been appointed meml^ ! the 
Council C mmittee 

It Is the Surgeon General s desire that we 
c ntinne our aori and with this etbd in view be 
called a member of the Committee Into active ter 
vie and assigned him t the divttwn of physical 
recoQStnictkin and re-educatkm to assut Major 
King the chief f the divixloo in preparing plant 
for the e-edneatkm of hlinri tnd <1^ toidien 

Ma^r King sho u charged with this vast prob- 
lem a dreleit m hit efortt to arrange a ompre- 
bentlve plan and he seeks the best advice obtain 
able. With this very proper perspective be called 
together a group of tsdve of the Lading educators 
of the blind in toil country to have them study mllh 
him this complex question These educators not 
only know the problems which confront the blind 
in this country but they are likewlM tboroughlv 


famttisr with the work of the English and French 
In thfa war On their suggestiona Major T?fng has 
arraoecd for the field service In France and for the 
catabHshment of a institallon In this 

country A very patriotic and generons lady has 
placed at the disposal of the Surgeon Gmeril her 
very beautiful country estate to be used for tl* 
latter purpose. 

Everyone who baa given thought to the subject 
of re-education of the Injuied soldier knows 
it is essential for the Army to hold him in the 
military sendee until his re-^ocation Is completed. 
In order to do this the Surgeon General must have 
■npcrvlsion over every stage of the proem. Indeed 
t u caaential that the organlxatlon which will have 
the responsIUlity of the placing of an Injured -Tldn^ 
in a trade 0 profemon should Ekcwisc be directly 
under the Surgeon General who is charged with the 
duty of preparing that m«n physically fw the battle 
ofUfe. 

Tha IS in brief th general scheme and Into It 
fill the blind soldier who must first, if pcaafble, be 
reconstructed oculariv and if not, then rc-cdacated 
and placed m such a position that his future happf 
ness wfll, as far as possible be assured 

1 cannot close slLboul ci pceM lng the hid regard 
of the Sub-Conumttee of OphthaUnottify for 
SorgeoD General Gorgas who has alwa« welcoincd 
our toggestk>n, wbo has always found pleasant tasks 
for us to pod rm and wbo ceaselmly works for the 
opboUdlng of his very hnportant DepartmenL 
Nor would I dose sritbout uylaa that the mdirldoal 
members of this Committee will foreret thank Dr 
Franklin Martin and the General Medical Board 
for the wonderful opponunlly he has oSered os to 
serve th Artery and the Nation. 


ON SURGERY OF THE EAR NOSE AND THROAT 

Br C \V RICHARDSON JU> 

tmirmn, Ota-LurvaaSocnl Sab-Ca^UM, Can) Icvd. Ktbccil CMcom 


O N March to 19 the Prendenta f the 
American Otological Soa ty the Ameruam 
LaryngcdocLcal Aasoaatlan and the American 
Laiyugologlcal Rhioological Otcdogkal So- 
ciety were requested by the General hledical Board 
of the CouTM^ f National Defense to appoint a 
committee to advise the Counefl to what degree 
and in what ocUviiJa these ipedaltiei could ^ 
made a%-ailabl in the event of war bftng declared 
The three sod ties above mentioned appointed Dr 
Burt R. Shurly of Detro t Dr Harris P Mosher 
of Boston, and Dr Charics W Richardson of 
Washington as members of this committee. Each 
member of the committee is an active member m all 
three of the above mendooed sodotles This com 
mitlce met In Washington on March *4 nd 5, 
lot and after due coosideratiou formulated 
answers t queries luggested, and f rwsrded them 


to Dr F F Simpson, Chief of the Medical Scctlom 
Council of National Defense It was not until 
June t that the committee was called before the 
General iledical Board to present a formal request 
for Its Incorporation ai a tub-committee on the nose, 
throat, and ear of the surgical specialtiet 

The Executive Committee at its meeting Mon 
day June 3 authonaed the committee to com- 
mence its activities. With the formation of the 
Sub-Commltlce 00 Oto-Laiyngology Ita manbdhip 
was mode up of Lieut. CoL Theodore C. Lyiter 
Suigcon O K Trfbk, U S N and the three 
membera of the original committee. Dr Charles 
W Richardson was elected chairman. 

The first setivity engaged in by the commlttrt 
was the listing of all the known spedallita In this 
branch of m 3 idne throughout th United States 
and preparing an Index cataiog Through thfa 
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menu wc have discovered that 853 men were 
available for servlet. Of thn number 43 oto- 
laryngologists have been assigned to National 
Army ciitonments, ^ oto-laryngologlsts have 
heen assigned to National Guard Cantonments 
The nomber of oto-laryngologists listed as eligible 
that 15 who have accepted their rommistions and 
arc awai ting assignment to dut> la 140 TLo num 
ber of otodaryTigologisti who have not acc^ted 
their commissions but to whom commissions have 
been granted Is 44. The number of oto-laryngolo- 
gists who have b«a assigned to to abroad is 31 
The number of oto-loryngologisti who have iignified 
their willingness to accept sernce but have not \ci 
taLen out thdr application papers is 852 The 
number of oto-laryTigologlsti estimated as needed 
for purposes of expansion Is 750 Many of these 
men are now in the iledical Omcers Reserve Corps 
and before long all will have accepted commissions 
Our method of cataloging and card mdexing has 
followed the system Inaugurated by the Sub-Com- 
mittee on Ophthalmology to whose chairman. Major 
Bordley we arc Indebted for many suggeallons 
On July 15 in coniunction with the Sub-Corn 
mlttce on Ophthalrooicwy we were able to place 
one of OUT members ^faJQ^ H P ilosher id the 
Surgeon General s Office under Lleuu CoL Theodore 
C Lyit^ chief of the secaon of Surgery of the 
Head Through this oppoftumty we were en 
abicd to get in closer relations vrfth the Depart 
ment and thus do much more eOidect work 
Early In July the General Medical Board granted 
petmiaslon for the Ophthalmological and the Oto- 
Loiyngolci^cal Sub-Committees to meet In joint 
session. One of the tint results of these mecUna 
was the creation of the Surgical Head Unit. This 
unit coniista of ophthalmology oto-laryngology 
brain surgery and oral and plastic surgery The 
brain suigjcal element has become a constituent 
of the Ophthalmological Sub-Committee and the 
oral and plastic dement has become 0 constituent 
of the Oto-Laryngological Sub Committee. IVeetly 
meetings of the surgery of the head committee are 
held. Four representatives of the committee have 
permanent positions In the Section of Surgery of the 
Head under Lieutenant Colonel Lyater m the Sur 
geon General s Office Other activities of this com 
mittee have been the standardlxation of oto-laryng 
n1f> pir<1 {f« tr nrn^n ts ia aiding thc SuTgeoQ General to 
assi^ the proper personnd to cantonments and 
base hospitals the revision of hearing requirements 
for entrance to the Army the assembli^ of tests 
for malingercTB and the near perfection of an ear 
protector The committee on Oto-laryngoloj^ has 
planned a special hospital and dispensary buildiiig 
lor the Section of Surgery of the Head for the 
National Army Cantonment and for the base hos- 
pitals abroad. ^ of these activiticB have re- 
ceived the approv'd of the Surgeon GencraL At 

£ resent a mamisl of war surgery of oto-laryngology 
bdng prepared by Major Honan W Loeb of 
St- Louis at the request of the committee Dunng 


the month of August several tnps were made by 
members of this committee to various dtles. in 
order to eiplam to oto-laryngologists the activities 
of this committee and awaken interest in the mem 
ber* of this branch of medicine to their opportn 
nltici for service. Reports have also been sent out 
by this committee through the secretaries of the 
national oto-laryngologic soaetle* to all of thdr 
members^ ontUmng the activities of this com 
nuttee Tnrough the presence of Major H P 
Mosher in the Surgeon General s Office we have 
been enabled to suggest to the chief of the personnel 
bureau the appropriate grade to be assigned to 
various officers receiving commissions. In thl^ 
wort we have been ably assisted by our advisory 
committee members of whkh are onr best known 
oto-laryngologists In each of the states of the Union. 
The names of candidates unknown to the committee 
os to their professional qualifications are referred 
to the adi'isor in the state from which the candidate 
comes and an accurate account of his qualifications 
u thus obtained c have also been enabled to 
suggest the names of the men to be assigned to 
each of the cantonment special hospitals It is 
almost needless to state that all the majors in 
charge of these hospitals axe men famous m this 
special line of surgery and their assistance almcst 
as well known m our rpedalty \\ e are now pre- 
panng a rc«ter of the men to W placed in the base 
nospltols abroad Through the assistance of one 
of the members of this committee a legiilativo act 
was so shaped as to assure the reconstruedon of the 
soldier and sailor to these anna of the service. The 
reconstruction re-«iucaUon and rehabilitation of 
the defective in bearing and speech among the 
eoldlers is receiving due consideration by this com 
mlttce. On September 29 a meeting of physicians 
interestrd m and educators of tho deaf was held 
in Washington and os a reaolt of this ma ting a 
prcUmioary report was made by Major BordJ^. 
who representa the Section of Surgery of the Head 
in the reconstruction bureau unacr ilajor King 
A second report has just been prepared indicating 
the various steps by which the obiects sought may 
be attained. In the last we^ there has been a 
change m the Committee Dr Burt R_ Shuriy having 
resigned in order to accompany his umt abroad, 
and In his place the Council of the American 
Laryngoiogical Association has nominated Dr 
Joseph H Bryan of ^ashlngton,D C totheCoun 
cfl of National Defense as a member of this Com 
mittee. Dr Harris P Mosher havi^ been ordered 
abroad, his place is now occupied by Dr C ^\ 
Richardson m the Section of Surgery of the Head 
I wish to express the appreciation of thi« com 
mittee for the unfafUn^ courtesy and kindness of our 
Surgeon General, and also of the various adminiitra 
tlve beads in his department and further to express 
the appreciation of the comimttce for the courteous 
kind co-operation and advice of the chairman of the 
General Medical Board of the Council of National 
Defense Dr Franklin H Martin. 
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SURGER-i GYNECOLOGY AND OBSTETRICS 


THE AIMS OF THE SUB-SECTION OF PLASTIC AND ORAL SURGERY 

Bt Uajoi VILRAY P BLAIR U Jl C, U SJl. 

la ckarga el SalnSactke a< flMCc cad Onl h eiiMj S«ct»Mi <d h* n«d, OAca «f 8 m »o« U.Sj^ 


O F Dot uDcommoQ occurretice In the present 
’met lie thoee dktreasing wnumli ol the 
face ind ]iw bone* whia ha x ittnctcd 
particular ittentJon, Dot only on account of the 
dlifiguremeQt nhicb they aitiie, but e\cn more lo 
from the difficulty that wu it ftnt encountered 
In dealing with Thij difficulty h the losicsl 

outcome of in attitude that regrrdetl denliilry and 
luriery as two distinct and sepcLnte pro^exuons 
As tong aa thk theory * as allowed to dominate prac 
lice, a mn who ha/ an erteniiye injury of the face 
and jsw bone had about as much chance fo an 
ideal result as had the man with an open fracture of 
a limb the dn^ when the phyilaaa and the bone 
setter could hnd no common fround upon which to 
meet. The bone setter and the phvmcian who re 
fused to recogniac the surfeon, are of the post but 
the surgeon and the dentist in theii dation to each 
ther uly too frequently perpetoat the agDnatIrism 
of those Ider pracutiooeri 
It b DOW accepted u axlomauc that In deallnx 
with an open fracture of the thigh the diaiion of 
the bones tad the treatment of exposed dnaea 
should be coQCUTTent aod that early treaimesl b one 
ot the most important faaora. It ts not umvemHy 
recognlied that these tame pnndples h Id to the 
treatment of a wound uyalring the j cr bone and 
the soft tissues whether it be the result of an In- 
dusirisl acodent a remoral of a tumor or a war 
Injury 

Ihe surgccKi hu expended much study upon 
fnikiny himtWf master Of the various means f 
spUntldg an injured limb but proper ttxation of a 
fractured Jaw can only be done oy the use of dental 
splinta These he cannot apply himself and he has 
not Blwa>s sought the help that the dendst could 
so easily lend. 

Th late ron Langenbeck after the J\ar of o- 
soid I would not care to go through another cam 
without the help ( skilled technicians to aid 
care of these law intunei. 

The surgeon n not technically trained to spUnt 
these cases, yet early proper tualion b one of the 
most Important piolnts of the treatment The 
dendst as such is n t trained to care for Lb woonded 
tissua beyond fiiitkin of the bones vet rqialr of the 
soft ibsues and prow drainag* may be cquafly 
Important A few hiTe bridged ihf do man’s 
land b etwe en surgery and dentblry recently a 
muJi larger numBer hare learned co-operation, 
but today 1 believe that the majority arc pursuing 
their separate ways that a padent with a Jaw in- 
jury a fll bo treated other by surgeon oc a dentist 
ndther of whom b master of all of the problems 
and that either the fixation or the care of the ibsttcs 
will suffer accordingly 


I crave pardon for injecting a personal note to 
the extent of beggin* that nothing be interpreted 
as the sUgbtest crltld^ of the men who have been 
doing tbb work in the present wsr J\e have a 
grave problem, and we must analyxo the cir 
cumatances with which we have to deal Anvone 
who b f amfhsr with the results that hare been 
obtained b\ kaxanjian, ^yes, Davenport Mores- 
tin Valadier »nd the other men who have been 
doing thu ao k abroad can have but one opinion of 
what has been accomplished, but these meat htve 
DOW been engaged in ihb work for one or more 
years while w have not yet started- 

It b or has been the custom to transport these 
cases back to special centers where qualiSed men 
arc Btadooed In the meantime the padents re- 
edro what might f aant of a better term be called 
general treatment ^\e have recendy been told 
by Crlle that the most important step in the pre- 
paration ior the care of our aotmded b to plan to 
giv the proper opendve treatment within 

the nm twelve bours and if thb b done, that 
primary pptom may he oblained in pe per cest 
and ns gasgr^ etc may by mb laesns be 
eUminateu. Thb may be too much to ex pect 
Umlly of mcruth infurles bet I feel iheolntdj 
cenaio that m over ^ per cent of these cases 
earlier treatment wemM accoenpdih even better 
resulu than bt treatment where reconstruction 
moat ovenhadow conservation, and that Kaaanffan, 
Morrsdn, and the others could accomplish even 
better re^u in the Indivulual cases with less effort 
and leas disi cas to the paUent If they could have 
their plan f treatment started in the earlier bours 
after the IniuT) than Uter ahen the aemnd b 
complicated by iniccdon muscular spasm inffltia 
u n of the tissue or scar contracdon. 

In Ih hgbt of our past observation and 

of what ae bare learnt from workers abroad, it b 
our hope to pl^c In every evucuatloo, bose, and 
reco cry hospital, men who are fimiUar with the 
problems ana tecnnfque of dealing with these face 
aod Jaw injuries so that from the very first each of 
these padents wDl receive the best that surgery has 
to ffer 

Where are we to get the largo number of trained 
men to do tbti work on the soda as pbnncd? 

There are In country at present a large num- 
ber of men who have spedaliied In omJ surgery 
These are men of dental training many of than with 
medical degrees who have gone beyond the treat 
meet of the teeth, to devote thor a tten ti o n to the 
peridental ■tmeturea. These men understand most 
of the oral problems, the eppDcitlon of splints tc 
but as a rum are not accustomed t doing the oujor 
surgery th»t b required fo many war injuries. 
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The furgicnl principle* of treating oral and face 
injuries are the same as those applicable to wounds 
of any part of the body 

Wounds of the soft parts, if teen early before 
infection has occurred, may frequently be Immedi- 
ately repaired by suture. The wound Is cleaned 
of all blood clots htcmorrfaage is controlled and 
foreign bodies are removed with the latter arc in 
eluded totally detached bone fragments. Above 
the lower border of the body of the mandible local 
and general conditions pennitdng Immediate 
closure of the wound should be made, but all 
shreddy and pulplfied tissue is removed b} clean 
exdsion. no attached fragments of bone being 
removei If the defect la too large for simple su 
ture, then, local and general conditions permitting 
undermining of the borders may be done with pro- 
vision for drainage of these pockets or the wound is 
closed by flap operation. If the parotid duct Is 
severed, provision for drainage mto the mouth Is 
made. In the neck there are two eapetdallv notable 
danger zones in reference to subsequent mfectiou 
(i) The lower parts of the subfasdal roaces that 
lead directly In to the mediastma and (o) the im- 
mediate wound area about a Unted carotid or 
carotid ptimarv branches In the hiat instance 
the dan^ is that of mediasdnius whereas In the 
second It Is the possibility of fatal secondary hamxir 
rhage- The bk>od sup^y and therefore the re- 
sistance to sepsis, Is not as good In the neck as on 
the face. Recent wounds after proper preparation 
are sutured with ample provision for drains^ If 
the deep tabfasdai s^ces are opened, in the deepest 
part of the lower end of each invaded space a small 
strip of rauie packing U placed. If one of the 
primary branches of the external carotid artery b 
divideo, thb part of the wound b packed, because 
sepsis here predispote* to fatal secondary himior 
rhage. A wound in the trachea or larynx may be 
sutured, the more superficial part being packed to 
furnish drainage away from the tracheal lumen. 
A wound of the pharynx or oesophagus b sutured 
and the line of union reinforced by some super 


imposed tissue, but the mediastinum b guarded by a 
light packing at the lowest and deepest part of the 
wound. These packs are not allowed to remain 
when fouled. A wound compileteiy through the 
floor of the mouth as Billroth long ago point^ out 
ahould never be prlmarfly sutured on account of the 
danger of indurating infection and secondary htem 
orrhage. If the bones are involved, then the re 
matning portions should be splinted In their proper 
positjons and no attached fragment removed 
Every pocket every open bone cavity and the 
lower of every fracture line should have efficient 
dependent drainage. If thb b done early it Is 
surprising to note the conservation and regeneration 
that may rcfulL After the bony fixation and drain 
nge have been provided for then the toft parts may 
be repaired as outlined above The necessity for 
late repair* will largely be in Inverie ratio to tbe 
early care that the case has received. 

It b by associating the capable general surgeon 
with tbe dental oral surgeon and sending them out 
os units that wo propose to fumbh thb skfit in 
multiple. If any apology were needed for thb 
plan It b to be found In tbe recent report in a lay 
Journal by W W Keen of the opexatlon performed 
upon the late President QeveUml in wUch one 
maTfllft was removed and replaced by a prosthesb 
so perfect as to defy detection, Thli was an ex 
ample of co-operatloQ of tbe surma and tbe dentbt 

^ order to correlate tbe work and to present the 
fpedal war problems, short course schoob have 
b^ established by tbe Surgeon General m several 
atic* where these surgeons and the dental oral 
surgeons working together will be molded into work 
fng units 

Until their services are needed abroad, these units 
are co-operating with the dental surgMni at the 
cantonments in an attempt to eradicate pcndental 
infectioDi from the mouths of our soldlen It b 
hoped by thb to materially lessen the medical 
casualties on the other side. 

These are the aims of the Sub-Section of Plastic 
and Surgery in the program of preparedness 


ORTHOPEDIC SURGERl 

Bt ilAjoa E G BRACKETT ILR-C. U.SA* 


I T b one of the far sighted policies of our Govem- 
ment to begin in the midst of Its early prepare 
tions for the destructive part of war to make 
lust as elaborate preparations for the repair of that 
human damage, which will come as a result These 
preparations are being made not merely to repair 
dKue pbyrical HUa hIBtli'* which will be a part of the 
c**^tl^ but just as extensively for the complete 
restoration of the effimcncy of the man, physical and 
hidustriah Thb effort b based on the acknowledg 
ment that a man, who b well and a wage eamer 


b taken from the community and b pbced in the 
service of the Army and there Injured. lie should 
therefore, be considered as a ward of the Govern- 
ment until he can be returned to dvfl and industrial 
life restored in every respect to hb highest level of 
efficiency 

The problem has been made dear to us by tbe 
aUied countries which have been obliged to work 
out its solution under an emergency U e have the 
advantage of bdng able to learn from them the 
methods and the size of the task- I\lth thb oppor 




luoiiy lot pret>&ntlotu wo should be ihlc to adapt 
thar mrthodf i our sotorwhat dlffcmit coaditiont. 

Tb problem for the rtbopedlc »urgoo doea not 
differ mataiiDj' from that of the other deportmenu 
of medldiie except In extent and in its dealing with 
those conditioBs which to often fti^maryt long cor 
rectire period, and which muft bo a part f the plan 
from the beginning of the treatment 
There are two principal conriderationa inrolTed 
in the plan to bnng these men, aho have been 
aWed, oach into normal dvil life 

L Ti KTtKoi The c^nlck restoration b the 
essential element T a ‘otd the many dbabOillo 
which may occui by delved ireaunenl the jJan 
onthned by the Sorfeon (iencral ts foQ wed- The 
preparatioia ai mad m o der that the tpedal care 
may begin os far back In the line as poasfble with 
the shortest hne of commcmcationi and with the 
fewest changes bef re arriving at that base where 
the permanent part f the treatment will be grrciL 
In thb ge ei^ pla the part which orlbopcdk 
surgery haa bee asked to fill ti shown In the diagram 
above Thb shows the various phases f the pro* 
bl m and ih means by ahkh they mav bo met 


In order to insure the early and continuous co- 
peraiivecare f the men wlio are to be rivcnspedal 
t estmenl th medical forces workfiig both in 
Fran e and in the United States, are to bo guided 
bv tho same general plan. 

The Ihvbio f C)rtby>edic Snr g et y was estab- 
Usbed bj the 'Mjfgeon General to itnore the co- 
ordioatioQ of the » L In both countries- For the 
care of men verseui a nomber of beds rufficlent to 
meet the demand have been planned and arc under 
wsT Tbc hospstsls afll bo built to contain sjo 
boos each and filled with the curative workshopa 
\botit 70 surgeons are aorkine In the orthopedic 
hospitals m En^nd undei CoL Sii Robert J nes 
many of whom wfU be detailed to take up the »ork 
among the Ammcan soldieis in France when tbe 
need arises. 

&)ecial provision i supply artificial limbs In 
■omdent numbers is necessair 

In order t supply a sufficiently large number of 
m a who uffl bo capable f esponding to thb work 
as wcO as t the In tiu cantonment camps 

nd base hospitals nKdal training b being given 
t tboae members of the Medkal Roerve Corps who 
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have appbed for work In this division. ITils course 
M given in the form of Intensive training In the 
oniNnsItles and hospitals This training fa intended 
to give the neccaia^ preliminary Instruction in the 
prinaplea which win bo applicable to the military 
needs of orthopedic surgery The training will be 
continued under the older orthopedic surpeoni who 
ore in service and on duty at the various posts. 
Men are chosen for this training who have already 
had surgical experience and practice. This special 
training should result In eventually producing the 
best type of surgical specialist via the surgeon who 
has turned his general surgical experience Into 
special Imes of work In order that he may focus hu 
skill and through such concentration, prodace the 
greater efficiency 

n The cfUiUitktni of tndustnal occapdicnal 
facUiitci m Intimate relation both admlnfstiatlvely 
and geographically with the hospital 

Thus the curative workahops will be built as part 
of the hospital ecpibment so that the men while 
still confinrf to the hospitals may at the same time 
be carrying on their vocational and curative work. 
In such an arrangement, where the vocational work 
overlaps the surgical do time Is losL 

The neceiiity of getting Injuxed men well enough 
to return to their normal occupatiooi at the earliest 
possible period Is to well recognited by medlosl men 
and by those wbo have to do with Industry that It 
needs only to be mentioned. ^Vhen once the 
on the working habit U lost, pardculailv throogn 
the depressing Influences ot protracted physical 
lufienng the recovery of the atrophied mentsl gnp 
Is rare. Under the condiuons of war this menace 
will present itself in Its worst form. 

This work of the orthopedic re habUitation most 
be looked upon as having three dtstioct phases yet 
so closely allied and interwoven th^t they make one 
problem 

1 Ihe physical restoration. 

2 The industrial re-education to fit the new 
physical conditions into the existing soda! relations, 
which must be rerumed, 

k lhe re-lnstallatlon In normal employment. 

) man must first be reconstruct^ surgically 
so that he may be rehabilitated industrially tmHif 


the most favorable physical conditions The in- 
dustrial re-habOitation Is difficult enough to the 
pupQ and involves many pitfalls and discoura^ 
ments We must ^emo^’e ell avoidable obstacles 
that the task of re-lenmlng may bo as smooth as 
possfble. This means the preparation for early care 
It means the antidpation of those Hisahling condi- 
tions which as a rc^t of injuries threaten the loco- 
motive system, and the installation of preparation 
for them. It means the earfy fnitaliatfon of simple 
occopations adapted to the period of convalescence 
to avoid even the early subconscious habit of Idle- 
ness. whl^ students of such cases tell us may be- 
gin In two weeks It means Unking to the surgical 
treatment the Industrial work in order that It rnty 
be a curative clement in the period of recovery It 
means the placing of the individual in his rediumed 
condition into that position where he can best ose 
his powers 

Tlus work of rehabilitation in its three phases of 
restonUionj re-education, and re-installation, fa on 
activity wnkh is most stimulating for it is lut 
dixecteri alone toward the provisKm of a temporary 
emergency which wilJ end with this military crisis 
The n^ of this same rehabilitativj work as a 
factor In solving over dvil and industrial problem, 
has been evident for some time and already at 
*tempta have been made to meet the need through 
the eetabllshment of such work. Thus this min 
tary problem will merge directly Into the pennaneot 
cml one, and can then be turned over to meet the 
muniapal demands The establishment of thl* 
rehabOltative work under the military necessftv 
iu development under a Federal conti^ with the 
working out of the practical details of operation Its 
demonstration as a workiiig plan, with the various 
means by which it may be accomplished the educa 
Lion of the people as a whole to Its recogmtion and 
Its necessity can be brought about under this 

a ipeallng crisis In a way and to a degree of comple- 
on, and at a rate that would be Impossible under 
any other conditions. It will make it one of the 
lasting contribntloDS which can come out of the 
disasters of this war 

nierefore, with your help if we build wisely we 
ibsU build permanently 
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